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PREFACE 
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This  volume  is  one  of  four  covering  the  work  done  in  revising  the  five 
socioeconomic  scenarios  developed  for  the  FAA  in  the  study  entitled,  "Alterna- 
tive Future  Scenarios  for  the  National  Aviation  System."*  That  study  was 
directed  at  depicting  various  alternative  future  conditions  that  may  exist 
in  the  United  States  and  may  impact  on  the  National  Aviation  System  (NAS). 

While  the  basic  positions  differentiating  the  scenarios  are  the  same 
here  as  in  the  previous  study,  insights  into  socioeconomic  changes  gained 
during  the  preceding  18  months  have  been  incorporated  into  this  study.  New 
variables  have  been  selected  to  better  characterize  the  alternative  "external 
worlds"  which  may  influence  the  development  of  the  NAS.  New  events  important 
to  shaping  the  nature  of  these  worlds  have  been  identified  and  incorporated 
into  the  scenarios.  Furthermore,  the  scenario  sections  on  economics  have 
been  greatly  augmented  to  give  substantive  descriptions  of  the  economic  and 
financial  processes  in  each  scenario  and  a new  section  dealing  ter- 

national  conditions  has  been  added  to  each  of  the  scenarios. 

Each  of  the  five  scenarios  describes  an  alternative  path  of  socioeconomic 
evolution  to  the  year  2000.  The  appropriate  NAS  that  was  described  for  each 
scenario  in  the  previous  study  is  not  included  in  this  revision.  The  five 
scenarios,  however,  can  be  used  as  the  point  of  departure  from  which  the  ap- 
propriate future  NAS  may  be  developed  for  each  scenario,  as  was  done  in  the 
previous  study. 


*Alternative  Future  Scenarios  for  the  National  Aviation  System,  Report 
174-72-01,  prepared  for  the  Systems  Concepts  Branch,  Federal  Aviation  Admin- 
istration (Glastonbury,  CT:  The  Futures  Group,  August  1975). 
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This  volume  discusses  the  methods  and  data  used  in  making  the  projections 

of  the  46  variables  which  were  selected  to  give  quantification  to  the  scenarios. 

Though  the  revised  scenarios  do  not  discuss  the  future  NAS,  Federal  expenditures 

for  non-defense  aeronautical  research  and  development  were  projected,  and  the 

data  used  in  making  this  projection  are  also  given  in  this  volume. 

The  other  volumes  in  this  series  are 

Vol.  1:  Executive  Summary 

Vol.  2:  Scenario  Descriptions  and  Graphics 

Vol.  4:  Supporting  Documentation 
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1.  INTRODUCTION 


This  volume  presents  the  method  and  data  by  which  each  of  the  variables  was 
projected.*  Most  of  the  variables  were  projected  by  trend  impact  analysis,  and 
for  these  variables  there  is  presented  a discussion  of  the  baseline  used  and  the 
rationale  for  the  event  impacts. 

Certain  of  the  other  variables  were  projected  by  assuming  growth  rates 
which  were  chosen  to  be  consistent  with  scenario  development.  For  these 
variables  there  is  a discussion  of  the  manner  in  which  the  growth  rates  were 
selected  and  how  they  were  assigned  to  each  scenario. 

A few  variables  were  computed  by  regressing  them  against  other  variables 
or  by  deriving  them  from  other  variables  through  a direct  alegebraic  rela- 
tionship. For  each  of  these  variables  there  is  a discussion  of  the  tech- 
niques used  and  the  relevant  equations  are  shown. 

A page  location  for  the  variables  may  be  found  in  Table  1 on  pp.  3. 2-3. 4. 
The  table  also  presents  a summary  of  the  methods  used  for  each  of  the  pro- 
jections. 


*Tables  and  plots  of  each  of  the  projections  are  found  at  the  end  of  the 
scenario  narratives  in  Vol.  2 of  this  report,  Scenario  Descriptions  and 
Graphics . 


2.1 


2.  THE  TIA  PROCEDURE 


A full  discussion  of  trend  impact  analysis  will  be  found  in  the  appendix. 
A few  observations,  however,  will  be  helpful  in  understanding  the  information 
that  is  provided  in  this  chapter  for  those  variables  which  were  projected 
by  TIA. 


Developing  the  Baseline 

The  first  step  in  the  TIA  process  is  the  development  of  a baseline 
(or  a surprise-free)  projection  for  the  variable.  The  normal  approach  is 
to  use  the  computer  program  to  select  the  "best-fitting"  curve  to  the 
historical  data  from  a set  of  alternative  equations.  This  curve  is  then 
used  to  provide  the  surprise-free  future  extrapolation.  The  baseline  is 
then  perturbed  in  the  TIA  program  by  the  set  of  events  selected  to  impact 
the  variable.  Where,  as  in  the  present  work,  each  variable  is  to  be 
projected  for  a set  of  scenarios,  the  same  baseline  may  be  used  for  each 
scenario,  but  the  perturbations,  as  determined  by  the  event  probabilities 
and  impact,  will  be  different  for  each  scenario.  Thus  the  projections 
of  the  variable  will  reflect  the  differing  scenario  conditions  and  assump- 
tions. 

The  need  to  project  a variable  for  a set  of  substantially  different 
scenarios  may  require  the  use  of  separate  baselines.  In  defining  the 
basic  movement  for  each  scenario  certain  prime  variables  (e.g.,  GNP  and 
population  in  this  study)  may  be  projected  by  postulating  their  future  growth 
rates  rather  than  by  projecting  them  by  TIA.  Separate  baselines  may  be  re- 
quired for  those  variables  which  are  closely  related  to  such  a prime  variable 
in  order  to  maintain  consistency  among  the  projections.  The  delineation  for 
these  variables  among  the  scenarios  must  be  related  to  the  projections  of 
the  prime  variable  for  each  scenario.  Therefore,  if  these  variables  are  to 
be  projected  by  TIA,  baselines  must  be  selected  which  follow  the  growth  of 
the  prime  variable.  The  TIA  process,  then,  will  compute  perturbations  about 
each  baseline,  thereby  further  quantifying  the  projections  according  to 
the  nature  of  each  scenario. 

If  the  decision  is  made  to  use  separate  baselines  for  a variable  in 
each  of  the  scenarios,  there  are  several  methods  one  may  use.  The  most 
obvious  is  to  simply  extrapolate  the  historical  data  based  strictly  on 
judgment.  This  was  not  used  in  the  current  project.  A more  rigorous  op- 
tion would  be  to  "key"  the  variables  in  question  to  an  assumed  (or  given) 
variable  in  each  scenario.  For  example,  in  the  current  project  GNP  was 
assumed  to  grow  at  a certain  rate  in  each  scenario.  Thus  one  could  relate 
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a variable  (e.g.,  industrial  production)  to  the  assumed  level  of  GNP.  One 
method  for  accomplishing  this  is  to  estimate  a regression  equation  using 
historical  values  for  the  variable  and  the  prime  variable  (e.g.,  make 
industrial  production  a function  of  GNP).  Once  the  equation  is  obtained 
it  is  quite  simple  to  estimate  future  values  of  the  variable  by  putting 
the  prime  variable  (differentiated  among  scenarios)  into  the  equation. 

This  approach  was  used  for  several  variables  in  the  current  work. 

Another  simple  approach  to  obtain  separate  basexines  for  one  indicator 
for  each  scenario  is  to  use  a "growth  rate  ratio"  approach.  Since  the  future 
growth  rates  for  the  given  variable  (e.g.,  GNP)  are  known,  and  the  historical 
growth  rates  for  the  indicator  and  the  given  variable  are  known,  one  can  set 
up  a simple  ratio  equality  of  the  form: 

A historical  growth  rates  of  C future  growth  rates  of 

the  given  variable the  given  variable 

B historical  growth  rates  of  D future  growth  rates  of 

the  indicator  to  be  projected  the  indicator 

Since  A,  B,  and  C are  known,  one  may  solve  for  D.  This  estimate 
will  be  the  estimated  growth  rate  of  the  indicator.  One  would  then  apply 
this  gf  rate  to  the  indicator  and  thereby  generate  a baseline  extrapo- 
lati  d since  the  future  growth  rates  of  the  given  variable  are  dif- 
fer scenarios,  a baseline  is  produced  for  each. 

Probability  Selection 

The  second  step  in  the  TIA  process  is  the  choice  of  probabilities  for 
the  events  which  will  influence  the  future  behavior  of  the  variable.  These 
probabilities  represent  the  likelihood  of  the  event  occurring  by  a given 
date.  They  will  be,  in  general,  different  for  each  scenario  because  the 
different  basic  assumptions  for  each  scenario  influence  the  likelihood  of 
the  event  occurring.  Probabilities  were  selected  for  the  years  1930,  1990, 
and  2000.  A full  discussion  of  the  rationale  for  the  probabilities  for  the 
major  events  is  given  in  Scenario  Descriptions  and  Graphics,  Vol.  2 of  this 
study. 


Event  Impacts 

The  third  step  in  the  TIA  process  is  the  assigning  of  impacts  which  will 
affect  the  behavior  of  the  variable  if  the  event  occurs.  In  few  cases  can 
an  accurate  computation  be  made  to  determine  the  impact.  More  often,  judgment 
will  be  necessary  to  provide  the  necessary  impact  quantification.  Often, 
however,  some  numerical  assumptions  and  calculations  will  be  helpful  in 
assigning  the  level  of  impact.  For  each  of  the  variables  projected  by  TIA, 
the  rationale  which  led  to  the  chosen  impact  is  given  for  the  key  events 
of  the  scenarios  and  for  a selected  set  of  events  which  have  special  rele- 
vance to  the  National  Aviation  System. 
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The  event  impacts  for  a variable  are  assumed  to  be  the  same  for  each 
scenario.  The  impact  of  the  event  on  the  variable  is  weighted  by  the  event 
probability,  and  since  the  probabilities  are  scenario-dependent,  the  result- 
ing effect  of  the  impact  on  the  variable  will  be  different  for  each  scenario. 


Baselines  and  TIA  Input  Data 

The  set  of  events  chosen  to  impact  a given  variable  is  the  same  for  all 
scenarios.  The  probabilities  for  the  occurrence  of  the  event  differ  for 
each  scenario,  while  the  impact  of  the  event  on  the  variable  remains  the 
same  for  each  scenario. 

For  each  of  the  variables  projected  by  TIA  there  will  be  found: 

a.  A brief  discussion  of  the  baseline  extrapolation 
used  in  the  TIA. 

b.  The  historic  data  and  the  baseline  projection. 

c.  The  rationale  for  the  event  impact  for  the  key  events 
of  the  scenarios  and  for  a set  of  selected  events  of 
special  relevance  to  the  National  Aviation  System. 

d.  The  input  for  each  TIA.  This  lists  all  of  the  events 
used  and  gives  the  numbers  defining  each  event  impact. 

Where  separate  baselines  were  used  for  each  scenario,  each  of  the 
baselines  are  so  identified.  Where  only  one  baseline  is  shown,  the  same 
baseline  was  used  for  all  of  the  scenarios. 

Since  the  event  impacts  on  a variable  are  the  same  for  each  scenario, 
only  the  input  data  sheet  for  Scenario  A will  be  found.  The  event  probabili- 
ties for  all  of  the  scenarios  are  listed  in  the  master  event  list  given  in 
Supporting  Documentation,  Vol.  4 of  this  study. 
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KEY  TO  BASELINE  AND  TIA  INPUT  DATA 

The  baseline  and  TIA  input  data  may  be  read  directly  from  the  computer 
print-out  reproduced  for  each  variable  projected  by  TIA.  The  following  key 
can  be  used  as  a guide  to  locating  all  the  relevant  information. 

A^  = TIA  file  number 
A^  = TIA  indicator  series 
B = first  year  of  historical  data 
C = last  year  of  historical  data 
D = first  year  of  projected  data 
F = last  year  of  projected  data 
F = current  year 

G = designates  the  baseline  equation  (see  Appendix  A) 

H = lower  limit  for  baseline  equation 

I = upper  limit  for  baseline  equation 
2 

J = R for  baseline  equation 
K -=  historic  data 

L = baseline  fitted  values  for  the  historic  time  period 
M * baseline  projected  values 
N = trend  name  and  scenario 

0 = computer  program  instructions  (see  TIA  manual) 

P = event  number 

Q = years  to  first  impact 

R = years  to  maximum  impact 

S = percentage  of  maximum  impact 

T = years  to  steady  state  impact 

U = percentage  of  steady  state  impact 

V = years  to  which  probabilities  will  correspond 

W = probabilities  for  given  years;  e.g.,  1980  = 5 percent,  1990  = 40  percent, 
2000  = 50  percent 

X = wording  of  the  event 
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KEY  TO  BASELINE  AND  TIA  INPUT  DATA  (Cont.) 
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KEY  TO 
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3.  DATA  USED  IN  MAKING  THE  PROJECTIONS 


BASELINE  SCI 


BASELINE  • SCENARIO 


3 


v ■>■«  n 

t-  H O *H 

U)  CJ  y U 

« < < <a 


.e  -3  u «m  k>  ii 

u v v a o v — 

> *j  o o x;  o 

o q *-4  U d »j  -9 

i-  « u y ►.  o n-» 

° « o fl  ^ S 


■BB 


V u u V 
W Tt  V —* 
<*>  C £ A 

V -*  fcj  fl 
»-  rj  O 4H 

a a c >• 
W < < 3 


ltur«k  for  No.i-D« for.se  Aeronautical  Rosoarch 


3.5 


Total  U.S,  Population  (Including  Armed  Forces  Abroad) 

U.S.  Population  Ages  18-64 

The  two  variables  chosen  to  be  the  prime  differentiators  between  the 
scenarios  were  the  U.S.  population  and  the  gross  national  product.  As 
scenario  defining  variables,  they  were  not  subject  to  the  TIA  process. 
Rather,  projections  for  both  of  these  variables  were  made  from  assumptions 
about  their  growth  which  were  consistent  with  the  basic  orientation  in- 
tended for  each  scenario. 


Projections  for  population  were  taken  from  the  three  population  pro- 
jection series  developed  by  the  Bureau  of  the  Census.^-  The  three  series 
start  with  the  estimated  July  1,  1974  population  and  assume  a slight  re- 
duction in  future  mortality  and  an  annual  net  immigration  of  400,000  per 
year.  The  series  differ  in  assumed  average  number  of  lifetime  births  per 
woman  as  follows:  Series  I — 2:7,  Series  II — 2.1,  and  Series  III — 1.7. 

The  Series  I projection  was  assumed  for  Scenarios  B and  D,  Series  II  for 
Scenario  R,  and  Series  III  for  Scenarios  A and  C. 


U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Current  Population 
Reports:  Population  Estimates  and  Projections,  Series  P-25,  No.  601  (Wash- 
ington, D.C. : U.S.  Government  Printing  Office,  October  1975). 
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Population  Living  in  the  Combined  South 
and  West*  Census  Regions 


BASELINE 

2 

The  baseline  is  a good  fit  to  the  historic  data  (R  = 0.97).  The 
historic  growth  rate  is  continued  to  the  end  of  the  century.  Population 
gains  in  the  Scuf'-  and  West  giving  these  areas  a majority  of  the  popula- 
tion by  the  la.  of  this  decade. 


*Four  primary  census  regions  are  referred  to:  (1)  the  South,  consisting 
of  the  South  Atlantic,  East  South  Central,  and  West  South  Central  states; 

(2)  the  West,  consisting  of  the  Mountain  and  Pacific  states;  (3)  the  North- 
east, consisting  of  New  England  and  the  Middle  Atlantic  states;  and  (4)  the 
North  Central  Division,  consisting  of  the  East  North  Central  and  West  North 
Central  states.  The  South  and  West  contained  4B  percent  of  the  total  U.S. 
population  in  1970. 
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EVENT- IMPACT  RATIONALE 


Since  I960,  net  gains  in  population  through  migration  have  averaged 
approximately  500,000  people  per  year  in  the  5 sub-regions  which  comprise 
the  South  and  West  regions.  This  represents  an  increase  of  about  0.5 
percent  per  year  for  the  total  population  in  these  regions.  The  impacts 
for  the  following  events  were  judged  on  the  basis  of  whether  they  would 
be  greater  than,  equal  to,  or  less  than  one  year's  gain  or  loss  in  migra- 
tion. 


Event  7.  Federal  Guidelines  Are  Developed  to  Serve  as  a Voluntary 

Framework  for  Planning  Population  Distribution  among  the  Various 

States  and  Regions. 

This  event  would  give  a more  balanced  population  distribution  through- 
out the  country.  The  intent  of  the  event  is  to  provide  population  pressure 
relief  in  those  areas  of  the  country  constrained  by  problems  of  environment, 
transportation,  and  the  availability  of  energy.  A relatively  long  period 
will  be  required  to  see  the  effects  of  such  voluntary  changes,  but  the 
ultimate  impact  will  be  significant,  and  a +1  percent  change  in  the  variable 
has  been  assumed. 

Event  10.  New  Cities  Are  Developed  Proximate  to  Natural  Resources. 

It  was  established  that  a new  city  would  consist  of  a population  of 
50,000  and  that  the  event  implied  that  5 were  created.  This  impact  on 
regional  growth  will  be  due  not  only  to  the  added  population  of  these  new 
cities,  but  also  to  the  increased  economic  activity  and  demand  for  services 
which  would  be  stimulated  in  the  areas  in  which  they  are  formed.  Assuming 
that  all  of  these  cities  will  be  in  the  South  and  West,  that  they  attract 
an  equal  number  of  additional  residents  into  these  areas,  and  that  people 
drawn  to  the  cities  from  the  South  and  West  are  replaced  by  added  in- 
migration  from  the  rest  of  the  country,  the  net  population  gain  will  be 
0.5  percent.  Such  cities  may  be  expected  to  be  developed  within  a decade 
under  the  influence  of  the  high  demand  for  raw  material  outputs. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  the  Long-Term 

Investment  Needs  of  Industry. 

This  event  will  have  the  effect  of  reversing  migration  patterns. 
Established  patterns  of  expansion  and  development  would  be  arrested,  and 
people  would  seek  security  in  the  large  industrial  developed  cities, 
principally  in  the  Northeast  and  North  Central  areas  of  the  country.  The 
event  will  have  serious  consequences  on  population  movement,  and  a -1 
percent  is  assigned. 

Event  78.  Federal  Funds  for  Community  Development  to  Revitalize  Cities 

Increased  Three-Fold  over  the  1975  Level. 


The  cities  in  the  Northeast  and  North  Central  regions  are  older  and 
have  experienced  more  urban  decay  than  the  rest  of  the  country.  Any  major 
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infusion  of  funds  for  development  and  rehabilitation  would  benefit  these 
cities  more,  thus  making  them  more  livable.  Net  out-migration  from  these 
regions  due  to  dissatisfactions  with  urban  life  will  be  reduced  and  in- 
migrat ion  from  the  rest  of  the  country  will  be  encouraged  by  the  avail- 
ability jobs.  The  event  is  seen  to  have  a significant  impact  on  migra- 
tion patterns,  and  a -1  percent  impact  was  assigned. 


Event  100.  Coal  Production  Fails  to  Reach  Projected  Levels  Because 
of  Labor  Problems,  Inadequate  Transportation,  and  Environmental 
Constraints. 


Such  a fundamental  failure  of  the  coal  industry  will  have  serious  con- 
sequences for  the  coal  mining  areas  of  the  South  and  West.  Such  difficulties 
will  increase  the  out-migration  of  workers  over  a moderate  period  of  time, 
and  a nominal  impact  of  -0.5  percent  is  assumed. 
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Population  Living  In  Urban  Areas  as  a Percent  of  the  Total 
Resident  Population  in  the  Combined  South  and  We st*  Census  Regions 


BASELINE 


Only  decennial  data  from  1950  was  available  for  this  variable  for  which 
the  1970  definition  of  urban  area  was  applicable.  An  urbanized  area  includes 
a central  city  or  cities  that  qualify  under  one  of  the  criteria  listed  below: 

la.  A city  of  50,000  inhabitants  or  more  according  to 
the  1970  census,  a special  census  taken  between  1960 
and  1970,  or  the  1960  census  provided  that  the  city 

is  located  in  an  SMSA  and  is  not  included  in  an  exist- 
ing urbanized  area. 

lb.  A city  having  a population  of  at  least  25,000  which, 
with  the  addition  of  the  population  of  contiguous  places 
(incorporated  or  unincorporated)  each  of  which  has  a 
population  density  of  at  least  1000  persons  per  square 
mile,  and  which  together  constitute  for  general  economic 
and  social  purposes,  a single  community  with  a combined 
population  of  at  least  50,000,  provided  that  the  city 

is  located  within  an  SMSA  and  is  not  included  in  an  ex- 
isting urbanized  area. 

2.  In  addition  to  a central  city  or  cities,  a UA  includes 
contiguous  territory  meeting  the  following  criteria: 

a.  Incorporated  places  of  2500  inhabitants  or  more  but 
excluding  the  rural  portions  of  extended  cities. 

b.  Incorporated  places  with  fewer  than  2500  inhabitants, 
provided  that  each  has  a closely  settled  area  of  100  hous- 
ing units  or  more,  and  all  unincorporated  places  recognized 
in  the  1970  census. 

c.  Contiguous  small  parcels  of  unincorporated  land  de- 
termined to  have  a 1970  census  population  density  of  1000 
inhabitants  or  more  per  square  mile.  The  areas  of  large 
non-residential  tracts  devoted  to  such  urban  land  uses  as 
railroad  yards,  airports,  factories,  parks,  golf  courses, 
and  cemeteries  are  excluded  in  computing  the  population 
density. 

d.  Other  similar  small  areas  in  unincorporated  territory 
without  regard  to  population  density  provided  that  they 
serve : 


*Four  primary  census  regions  are  referred  to:  (1)  the  South,  consisting 
of  the  South  Atlantic,  East  South  Central,  and  West  South  Central  states; 

(2)  the  West,  consisting  of  the  Mountain  and  Pacific  states;  (3)  the  North- 
east, consisting  of  New  England  and  the  Middle  Atlantic  states;  and  (4)  the 
North  Central  Division,  consisting  of  the  East  North  Central  and  West  North 
Central  states.  The  South  and  West  contained  48  percent  of  the  total  U.S. 
population  in  1970. 
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to  eliminate  enclaves,  or 

to  close  indentations  of  one  mile  or  less  in  width 
across  the  open  end  of  the  urbanized  areas  in  order  to 
eliminate  narrow  fingers  of  "rural"  areas,  or 
to  link  outlying  areas  of  qualifying  density  provided 
that  these  are  not  more  than  1-1/2  miles  from  the  main 
body  of  the  urbanized  area. 2 

The  baseline  projects  a necessary  decline  in  the  rate  of  urbanization 
as  higher  percentages  of  urbanization  are  reached.  The  growth  rate  of  the 
variable  in  the  period  to  the  end  of  the  century  is  less  than  one-half  the 
growth  rate  for  the  past  25  years.  The  increasing  population  growth  in 
the  South  and  West  is  seen  as  a primary  factor  contributing  directly  to 
the  urban  growth.  Increased  levels  of  affluence  accompanying  the  expansion 
of  commercial  and  industrial  opportunities  have  accelerated  shifts  from  the 
rural  to  urban  environment. 


^Federal  Register,  Vol.  39,  No.  85  (May  1,  1974),  p.  15202. 
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EVENT-IMPACT  RATIONALE 


The  urbanization  percentage  in  these  combined  regions  has  been  increas- 
ing at  a rate  of  about  1 percent  per  year.  Impacts  were  judged  on  the  basis 
of  whether  their  cumulative  effects  would  be  equal  to,  greater  than,  or  less 
than  a one-year's  normal  increase. 

Event  7.  Federal  Guidelines  Are  Developed  to  Serve  as  a Voluntary 

Framework  for  Planning  Population  Distribution  among  the  Various 

States  and  Regions. 

This  event  will  increase  urbanization,  particularly  in  those  areas  which 
are  suffering  from  inadequate  distribution  of  economic  opportunity  and  service. 
Such  guidelines  will  be  used  to  encourage  a reduction  in  the  percentage  of 
people  living  in  the  less  viable  rural  environments.  The  effects  of  such 
policies  will  take  place  over  a long  period  of  time,  but  the  cumulative  im- 
pact will  be  quite  large  and  is  assumed  to  result  in  a 10  percent  increase 
in  the  variable. 

Event  10.  New  Cities  Are  Developed  Proximate  to  Natural  Resources. 

The  establishment  of  these  cities  will  increase  overall  urbanization 
slightly  by  their  added  urban  populations.  The  effect  of  these  cities  will 
be  to  also  stimulate  area  growth.  This  will  result  in  increasing  the  urbani- 
zation percentages  because  new  sources  of  demand  will  have  to  be  served  from 
enlarged  urban  industrial  and  commercial  processes.  These  cities  will  develop 
in  a moderate  period  of  time,  and  a 1 percent  impact  is  assigned  the  variable. 

Event  46.  Environmentally  Acceptable  Pest  Control  Fails  to  Provide 

Adequate  Crop  Protection. 

This  event  will  produce  a significant  increase  in  the  labor  requirements 
for  agriculture.  Occurrence  of  the  event  will  strengthen  the  need  for  rural 
communities  which  would  be  needed  to  serve  the  increasing  demand  for  agri- 
cultural labor.  The  event  will  have  a significant  impact  over  the  relatively 
few  years  needed  to  strengthen  the  agricultural  base,  and  a -2  percent  impact 
is  assigned. 

Event  57.  $10  Billion  Per  Year  of  Government  Funds  Are  Devoted  to 

Urban  Transit  System  Development  (Approximately  $2  Billion  in  1974). 

This  event  will  have  a substantial  impact  on  urbanization  patterns  by 
encouraging  the  development  of  areas  peripheral  to  high  urban  concentrations. 
The  event  is  seen  to  reach  its  maximum  impact  over  the  time  to  develop  such 
transit  systems,  and  a maximum  impact  of  4 percent  is  assigned.  After  the 
transit  systems  are  in  place,  some  diminution  of  their  accelerating  effect 
on  urbanization  may  be  expected,  and  a steady  state  2 percent  impact  is 
assumed. 
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Event  76.  A Land-Use  Bill  which  Requires  States  to  Develop  Federally 

Approved  Zoning  Plans  is  Passed. 

This  event  will  impact  the  rate  at  which  outlying  areas  become  part  of 
the  urban  environment.  The  effect,  however,  is  not  seen  to  change  very  much 
the  major  urbanizing  processes  that  are  now  going  on,  and  a +1  percent  impact 
is  assigned. 

Event  78.  Federal  Funds  for  Community  Development  to  Revitalize  Cities 

Increased  Three-Fold  over  the  1975  Level. 

Making  the  urban  environment  more  habitable  and  attractive  will  have  a 
positive  impact  on  urbanization  patterns.  A nominal  1 percent  impact  is 
assigned  this  variable. 

Event  89.  Federal  Funds  Are  Withheld  in  Order  to  Stop  Urban  Express- 
way Construction. 

The  effect  of  this  event  will  make  it  more  difficult  to  commute  from 
outlying  areas  and  will  encourage  movement  from  these  areas  into  the  city 
because  of  transportation  difficulties.  A nominal  +1  percent  impact  on  the 
variable  is  assumed.  The  maximum  impact  will  be  realized  after  the  period 
of  time  during  which  transportation  difficulties  from  the  outlying  areas 
develop. 
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Population  Living  In  Urban  Areas  as  a Percent  of  the  Total 


Resident  Population  of  Combined  Northeast  and  North  Central*  Regions 
BASELINE 

Only  decennial  data  from  1950  was  available  for  this  variable  for  which 
the  1970  definition  of  urban  area  was  applicable.  An  urbanized  area  includes 
a central  city  or  cities  that  qualify  under  one  of  the  criteria  listed  below: 

la.  A city  of  50,000  inhabitants  or  more  according  to 
the  1970  census,  a special  census  taken  between  1960 
and  1970,  or  the  1960  census  provided  that  the  city 

is  located  in  an  SMSA  and  is  not  included  in  an  exist- 
ing urbanized  area. 

lb.  A city  having  a population  of  at  least  25,000  which, 
with  the  addition  of  the  population  of  contiguous  places 
(incorporated  or  unincorporated)  each  of  which  has  a 
population  density  of  at  least  1000  persons  per  square 
mile,  and  which  together  constitute  for  general  economic 
and  social  purposes,  a single  community  with  a combined 
population  of  at  least  50,000,  provided  that  the  city 

is  located  within  an  SMSA  and  is  not  included  in  an  ex- 
isting urbanized  area. 

2.  In  addition  to  a centra]  city  or  cities,  a UA  includes 
contiguous  territory  meeting  the  following  criteria: 

a.  Incroporated  places  of  2500  inhabitants  or  more  but 
excluding  the  rural  portions  of  extended  cities. 

b.  Incorporated  places  with  fewer  than  2500  inhabitants, 
provided  that  each  has  a closely  settled  area  of  100  hous- 
ing units  or  more,  and  all  unincorporated  places  recognized 
in  the  1970  census. 

c.  Contiguous  small  parcels  of  unincorporated  land  de- 
termined to  have  a 1970  census  population  density  of  1000 
inhabitants  or  more  per  square  mile.  The  areas  of  large 
non-residential  tracts  devoted  to  such  urban  land  uses  as 
railroad  yards,  airports,  factories,  parks,  golf  courses, 
and  cemeteries  are  excluded  in  computing  the  population 
density. 

d.  Other  similar  small  areas  in  unincorporated  territory 
without  regard  to  population  density  provided  that  they 
serve: 

*Four  primary  census  regions  are  referred  to:  (1)  the  South,  consisting 
of  the  South  Atlantic,  East  South  Central,  and  West  South  Central  states; 

(2)  the  West,  consisting  of  the  Mountain  and  Pacific  states;  (3)  the  North- 
east, consisting  of  New  England  and  the  Middle  Atlantic  states;  and  (4)  the 
North  Central  Division,  consisting  of  the  East  North  Central  and  West  North 
Central  states.  The  South  and  West  contained  48  percent  of  the  total  U.S, 
population  in  1970. 
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to  eliminate  enclaves,  or 

to  close  indentations  of  one  mile  or  less  in  width 
across  the  open  end  of  the  urbanized  areas  in  order  to 
eliminate  narrow  fingers  of  "rural"  areas,  or 
to  link  outlying  areas  of  qualifying  density  provided 
that  these  are  not  more  than  1-1/2  miles  from  the  main 
body  of  the  urbanized  area.^ 

The  baseline  projects  a decline  in  the  rate  of  urbanization  over  the 
period  to  the  end  of  the  century  to  about  one-third  the  growth  rate  for 
the  past  25  years.  The  urbanization  growth  rate  is  already  low,  however, 
for  the  Northeast  and  North  Central  regions  compared  with  the  South  and 
West.  Problems  within  the  urban  structure  have  tended  to  slow  urban  growth. 
Furthermore,  the  established  economy  of  these  regions  has  not  heavily  im- 
pacted existing  rural-to-urban  relationships. 
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EVENT-IMPACT  RATIONALE 


The  urban  population,  having  reached  high  levels  in  these  regions,  has 
been  increasing  slowly  during  the  past  two  decades.  Some  cities  in  these 
areas  have,  in  fact,  tended  to  lose  population  because  of  problems  of  crowd- 
ing and  urban  decay.  Furthermore,  peripheral  areas  resist  incorporation 
into  the  central  cities  and  try  to  keep  their  population  densities  low. 

Because  of  the  inability  of  the  urban  environment  to  readily  expand,  ur- 
banization has  been  proceeding  less  rapidly  than  the  South  and  West  regions 
of  the  country.  Impacts  were  judged  on  the  basis  of  re-establishing  urbani- 
zation patterns  for  the  Northeast  and  North  Central  regions  consistent  with 
the  rates  of  growth  of  the  urban  percentage  currently  observed  in  the  South 
and  West,  which  have  been  averaging  approximately  1 percent  per  year.  Impacts 
were  judged  on  the  basis  of  whether  their  cumulative  effects  would  be  equal 
to,  greater  than,  or  less  than  a one-year’s  change  of  the  more  accelerated 
urbanization  rate  found  in  the  South  and  West. 

Event  7.  Federal  Guidelines  Are  Developed  to  Serve  as  a Voluntary 

Framework  for  Planning  Population  Distribution  among  the  Various 

States  and  Regions. 

This  event  is  seen  as  deliberately  encouraging  urbanization  in  order  to 
maximize  the  effectiveness  of  the  delivery  of  all  necessary  societal  ser- 
vices. Such  guidelines  will  establish  policies  whereby  urbanization  patterns 
were  more  evenly  distributed  throughout  the  region  rather  than  concentrating 
on  already  overcrowded,  high-density  cities.  Successful  planning  will  have 
a significant  impact  in  changing  the  level  of  urbanization,  and  an  impact 
of  8 percent  has  been  assumed.  Since  the  guidelines  will  be  voluntary,  changes 
brought  about  by  this  event  will  take  place  over  a long  period  of  time. 

Event  10.  New  Cities  Have  Developed  Proximate  to  Natural  Resources. 

The  development  of  such  cities  and  the  resulting  impact  on  economic 
activity  will  cause  an  increase  in  migration  to  areas  in  the  South  and  West, 
where  such  resources  may  be  expected  to  be  located.  It  is  assumed  that  the 
people  attracted  to  the  South  and  West  as  a result  of  the  development  of 
these  cities  will  be  from  urban  areas  in  the  Northeast  and  North  Central 
regions,  and  that  the  impact  of  the  migration  will  be  to  reduce  the  urban- 
to-rural  ratio  for  the  latter  regions.  A -1  percent  impact  is  assigned. 

Event  46.  Environmentally  Acceptable  Pest  Control  Fails  to  Provide 

Adequate  Crop  Protection. 

This  event  will  make  agriculture  a more  labor-intensive  process  and  in- 
crease the  demand  for  agricultural  workers.  The  event  will  decrease  urbani- 
zation levels  by  maintaining  a need  for  agricultural  workers  and  agricultural 
communities,  and  a -1  percent  impact  is  assigned. 
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Event  57.  $10  Billion  Per  Year  of  Government  Funds  Is  Developed  to 
Urban  Transit  System  Development  (Approximately  $2  Billion  in  1974). 

The  development  of  urban  transit  will  make  the  urban  environment  much 
more  attractive.  Higher  urban  densities  will  be  realized,  and  the  process 
of  urbanization  will  be  accelerated  both  by  the  installation  of  the  transit 
system  and  by  the  offering  of  job  opportunities  for  its  construction.  The 
event  is  seen  to  have  a significant  impact  on  urbanization,  particularly 
during  the  initial  period  of  installation,  and  a 4 percent  maximum  impact 
is  assumed.  Realization  of  the  maximum  impact  will  be  over  the  period  of 
time  that  mass  transit  systems  were  being  built  and  became  an  established 
part  of  the  urban  environment.  With  the  transit  system  in  place,  a steady 
impact  of  2 percent  is  assumed  as  the  improved  urban  areas  continue  to  be 
attractive. 

Event  76.  A Land-Use  Bill  which  Requires  States  to  Develop  Federally 
Approved  Zoning  Plans  Is  Passed. 

This  event  will  maintain  a balance  between  urban  and  rural  areas.  It 
will  support  the  preservation  of  rural  areas  by  limiting  the  haphazard  en- 
croachment of  industry  and  commercialization.  A nominal  -1  percent  impact 
is  assigned.  The  cumulative  effects  of  such  a policy  will  be  seen  fairly 
slowly. 

Event  78.  Federal  Funds  for  Community  Development  to  Revitalize 
Cities  Increase  Three-Fold  over  the  1975  Level  (Community  Develop- 
ment Funds  Total  $3.2  Billion  in  1975). 

Implementation  of  this  event  will  greatly  strengthen  the  urban  environ- 
ment, making  the  cities  both  more  attractive  to  live  in  and  also  providing 
job  opportunities  in  the  course  of  their  revitalization.  Maximum  impact 
from  this  event  will  take  place  during  the  period  of  urban  reconstruction, 
taken  in  this  case  to  be  a decade,  and  the  maximum  impact  realizable  from 
the  implementation  of  this  event  is  judged  to  be  2 percent. 

Event  89.  Federal  Funds  Are  Withheld  in  Order  to  Stop  Urban  Express- 
way Construction. 

The  occurrence  of  this  event  will  be  to  inhibit  access  to  urban  centers 
by  automobile,  making  transportation  from  areas  peripheral  to  the  urban 
centers  increasingly  more  difficult.  The  thrust  of  the  event  will  be  to 
encourage  people  to  move  into  the  urban  environment  where  they  could  take 
advantage  of  mass  transit.  Such  an  emphasis  will  have  a significant  impact 
in  increasing  urbanization  densities  at  the  expense  of  decreasing  popula- 
tions in  outlying  areas,  and  a 2 percent  impact  is  assumed.  A reasonably 
long  period  will  be  necessary  to  change  the  rural-urban  balance  under  t'.e 
influence  of  such  an  event. 
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TIA  Event-Impact  Input  (Scenario  A) 
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Gross  National  Product  (GNP) 

GNP,  together  with  population,  was  chosen  to  be  a prime  differentiator 
among  the  scenarios . In  assessing  the  potential  values  of  this  variable 
the  major  requirement  was  that  the  two  extremes  chosen  should  provide  rea- 
sonable boundaries  to  delineate  the  scenario  space.  Within  that  space  there 
was  also  a need  to  choose  values  which  would  also  be  representative  within 
the  total  spectrum. 

A number  of  key  factors  were  examined  in  deciding  what  GNP  growth  rates 
to  assign  to  each  scenario.  The  factors  considered  were  population,  energy 
costs,  productivity,  capital  formation,  government's  role,  and  social  atti- 
tudes toward  growth.  In  Table  2 the  qualitative  aspects  of  these  factors 
are  shown.  Through  consideration  of  these  factors  and  with  reference  to 
historical  growth  rates  of  GNP  the  growth  rates  were  chosen.  Since  this 
is  an  intuitive  exercise  the  specific  rates  chosen  are  somewhat  arbitrary. 

It  should  be  emphasized  that  the  rates  were  chosen  to  bound  the  scenario 
space  and  to  provide  a description  of  the  spectrum  within  that  space. 


Table  2 

FACTORS  EXAMINED  IN  ASSIGNING  GROSS  NATIONAL  PRODUCT  GROWTH  RATES 


Scenario 


Characteristic 

A 

Limited 

Growth 

B 

Expansive 

Growth 

C 

Individual 

Affluence 

D 

Hardship 

R 

Resource 

Allocation 

Population 

Low 

High 

Low 

High 

Low 

Productivity 

Low 

High 

High 

Low 

Moderate 

Capital 

Formation 

Low 

High 

High 

Low 

Moderate 

Governmental 

Role  and  Presence 

Substantial 

Small 

Substantial 

Ineffective 

Substantial 

Social  Attitudes 
Toward  Growth 

Conscious 

Low 

Growth 

Laissez- 

Faire 

High 

Growth 

High 

Growth 

Central- 

Direction 

Desirable 
But  not 
Attainable 

Moderate 

Planned 

Growth 
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Gross  National  Product  Per  Capita  (Constant  1975  Dollars) 

Projected  values  for  GNP  per  capita  were  computed  by  dividing  the 
projections  of  GNP  for  each  year  by  the  population  projection  for  the 

same  year. 


MM 
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Disposable  Personal  Income  (DPI)  Per  Capita 
Personal  Consumption  Expenditures  (PCE) 

The  behavior  of  these  two  variables  was  felt  to  be  so  closely  related 
to  GNP  that  their  baseline  projections  could  be  meaningfully  derived  from 
the  GNP  projections.  Scenario-dependent  baselines  for  each  were  obtained 
by  relating  them  to  GNP  through  developed  regression  equations. 

In  the  regression  analysis  data  points  were  taken  from  1947  to  1975. 

The  specific  scenario  projections  were  obtained  by  relating  them  to  GNP  via 
regression  analysis.  The  correlation  coefficient  between  GNP  and  DPI  was 
0.996  and  between  GNP  and  PCE  was  0.996  which  implies  a very  close  relation- 
ship. Figures  1 and  2 show  the  lines  connecting  the  points  on  two  scatter 
diagrams.  Figure  1 shows  the  relationship  between  GNP  and  DPI,  while  Figure 
2 shows  the  relationship  between  GNP  and  PCE. 
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The  equations  are  shown  below. 
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With  these  regressions  in  hand  the  specific  values  of  GNP  in  each 
scenario  were  put  into  the  equations  and  projected  to  the  year  2000. 
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Index  of  Industrial  Production 


BASELINE 


The  growth  rates  of  CNP  assumed  for  each  of  the  scenarios  characterize 
the  economic  growth  experienced  within  the  scenarios  over  the  long  terra 
(i.e.,  1976-2000).  Given  the  fact  that  between  the  highest  and  lowest 
growth  rates  there  is  a considerable  difference,  it  was  decided  to  "key" 
the  baselines  of  the  index  of  industrial  production  to  those  assumed  growth 
rates.  In  essence,  the  tone  and  the  structure  of  each  scenario  (and  the 
differences  between  scenarios)  necessitated  the  use  of  separate  baselines. 

If  one  posed  the  question  (as  the  study  team  did),  "Why  does  industrial 
production  differ  among  scenarios?”  the  most  basic  and  fundamental  answer 
is  that  the  growth  and  pace  of  economic  activity  in  each  scenario  was  quite 
different. 

The  "keying"  of  the  baselines  was  achieved  by  estimating  a regression 
equation  of  the  form  Industrial  Production  = f(GNP)  from  1947  through  1975. 
The  equation  had  an  of  0.995.  Once  this  equation  was  derived  the  assumed 

value  of  GNP  in  each  scenario  was  "plugged  into"  the  equation  and  projected 
out  to  the  year  2000.  This  projection  yielded  the  five  baselines  for  indus- 
trial production  which  were  used  in  the  TIA  analysis. 

Regression  Equation 
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EVENT- IMPACT  RATIONALE 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese.  Tin,  and  Chromium. 

It  is  assumed  that  the  cartels  formed  will  do  one  or  both  of  two  things: 
the  first  action  would  be  to  raise  prices;  the  second  would  be  to  reduce  or  to 
stop  supplies  which  then  would  lead  to  a price  increase.  In  either  case,  the 
rate  of  inflation  will  be  boosted.  If  supplies  were  curtailed,  serious  bottle- 
necks could  lead  to  decreases  in  production  or  to  the  use  of  expensive  sub- 
stitute materials.  In  either  case,  the  impact  would  be  negative  and  was  esti- 
mated at  2 percent. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

A 10  percent  capital  shortage  is  assumed  for  this  event.  A regression 
equation  of  the  form  Industrial  Production  = f (capital  spending)  was 
derived.  Capital  spending  was  reduced  by  10  percent  in  1975,  1974,  and  1965, 
and  the  average  decrease  in  industrial  production  was  11  percent.  Since, 
however,  the  shortage  refers  to  long-term  external  investment  funds  which 
accounted  for  a bit  more  than  one-half  of  all  funds  raised,  the  impact  was 
reduced  to  5 percent,  and  this  was  used  in  the  TIA  analysis. 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Control  Are  Permanently 

Established. 

It  is  assumed  that  the  controls  which  are  imposed  "work"  (i.e.,  that  in- 
flation is  significantly  reduced).  Since  these  controls  remove  the  threat  of 
inflation  the  economy  should  begin  to  function  properly  (i.e.,  without  the 
distortions  caused  by  increasing  prices).  "Real  output"  would  increase.  It 
was  assumed  that  real  GUP  would  increase  by  $22  billion.  This  estimate  was 
inserted  into  a regression  equation  of  the  form  Industrial  Production  = 
f(GNP).  The  estimate  using  this  equation  showed  a 1.6  percent  increase  in 
industrial  production,  and  this  was  the  impact  used  in  the  TIA  analysis. 

Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  by  50  Percent  from 

1975  Levels. 

Firms  were  assumed  to  increase  their  outlays  on  capital  expenditures 
for  new  plant  and  equipment  by  20  percent  of  the  decrease  in  tax.  This  in- 
crease in  capital  spending  was  estimated  to  result  in  a 0.9  percent  increase 
in  industrial  production.  This  result  was  obtained  by  estimating  the  increase 
in  GNP  caused  by  the  increase  in  spending  and  then  calculating  the  correspond- 
ing increase  in  industrial  production  utilizing  an  equation  which  related  in- 
dustrial production  to  GNP. 
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Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  Mt  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  is  Balanced  on  an  Expenditure  Basis. 

This  new  stance  by  the  Federal  Reserve  System  would  most  likely  decrease 
somewhat  the  cyclical  behavior  of  the  domestic  economy.  This,  plus  the  fact 
that  policies  of  the  Federal  Reserve  are  known  and  can  be  counted  on  to  re- 
inforce the  economy,  would  lead  to  a reduction  in  uncertainty  throughout  the 
private  sector.  In  addition,  the  balanced  budget  implies  a smaller  govern- 
ment presence  in  the  credit  market,  and  this  should  free  up  needed  capital 
for  industry.  The  impact  was  estimated  at  a 2 percent  increase. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 
Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 
United  States. 

It  was  assumed  that  U.S.  exports  to  these  countries  would  fall  by  70 
percent  and  in  turn  that  U.S.  imports  from  these  same  countries  would  fall 
by  30  percent.  This  would  add  to  our  trade  deficit  and  reduce  GNP  by  ap- 
proximately 1.7  percent.  This  would  in  turn  reduce  industrial  production 
by  2.5  percent.  This  estimate  was  obtained  by  using  the  regression  equation 
which  related  industrial  production  to  GNP. 

Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and 
Become  Law  (20  Percent  Increase  over  1975  Levels). 

Firms  were  assumed  to  increase  their  outlays  for  capital  spending  on 
new  plant  and  equipment  due  to  the  increase  in  depreciation  allowances. 
Utilizing  a regression  equation  which  related  industrial  production  to 
capital  spending,  the  average  impact  calculated  from  figures  covering  1972- 
1975  was  approximately  a 3 percent  increase.  This  3 percent  increase  was 
used  in  the  TIA  analysis. 
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Output  Per  Hour  of  All  Persons  in  the  Private  Non-Farm  Business  Sector 


BASELINE 


The  baselines  for  this  productivity  indicator  were  obtained  by  putting 
assumed  GNP  values  for  each  scenario  into  a regression  equation  derived  from 
historical  data.  The  equation,  productivity  = f(GNP),  had  an  1?  0f  0.985. 
The  five  baselines  were  then  used  in  the  TIA  analysis  to  obtain  the  final 
projections. 

Regression  Equation 
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EVENT- IMPACT  RATIONALE 


Event  11.  Use  of  Telecommunications  Reduces  the  Amount  of  All  Travel 

by  20  Percent. 

It  was  assumed  that  the  occurrence  of  this  event  would  decrease  the 
amount  of  work  time  which  is  spent  in  traveling.  Also  it  was  assumed  that 
workers  would  spend  less  time  readjusting  to  work  routines  after  traveling. 

It  was  assumed  that  travel  takes  up  approximately  5 percent  of  all  work  time. 
For  example,  if  a worker  now  spends  40  hours  per  week  on  the  job,  2 hours  of 
that  time  was  assumed  to  represent  travel.  If  this  time  was  reduced  20  per- 
cent, a worker  would  produce  the  same  output  in  39.6  hours.  This  implies 
a 1 percent  increase  in  output  per  hour.  It  was  assumed  that  40  percent 
of  all  workers  would  be  affected  so  the  total  impact  for  the  entire  non- 
farm private  business  sector  would  be  a 0.4  percent  increase. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

A 10  percent  capital  shortage  was  assumed.  A regression  equation 
of  the  form,  productivity  = f (capital  spendingt_^) , was  estimated  (the 
equation  had  an  R^  of  0.89).  For  1974,  1970,  and  1966  a figure  equal  to 

90  percent  of  actual  capital  spending  was  tested  in  the  equation.  The 

average  impact  was  about  -7  percent.  However,  since  the  event  does  not 
mention  any  shortage  of  internally  generated  funds  which  accounted  for  ap- 
proximately one-half  of  corporate  funds,  the  impact  was  discounted  and  set 

at  3 percent.  Note  in  this  and  all  other  impact  calculations  the  capital 
shortage  cited  was  assumed  to  affect  only  long-term  external  funds. 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Controls  Are 

Permanently  Established. 

The  controls  that  are  described  in  this  event  were  assumed  to  work 
(i.e.,  inflation  was  reduced  to  "acceptable"  levels).  This  implies  that 
the  economic  atmosphere  would  be  improved  as  the  uncertainty  which  is  caused 
by  inflation  is  reduced.  "Real  output"  should  then  be  increased  and  thus 
productivity  would  be  somewhat  higher.  The  increase  was  estimated  at  1 
percent. 

Event  63.  R&D  Spending  in  the  United  States  Increases  from  the  Mid-1970's 

Level  of  2.5  Percent  of  GNP  to  5 Percent  of  GNP. 

The  relationship  between  research  and  development  and  productivity, 
although  somewhat  obscure,  is  assumed  to  be  positive.  The  lags  involved 
in  R&D  affecting  productivity  are  also  somewhat  vague  and  are  assumed  here 
to  be  on  the  order  of  10  years  to  first  impact.  The  impact  estimate  was 
assumed  to  be  1.5  percent  for  the  TIA  analysis. 
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Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of 
the  Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement 
or  Higher  Levels  of  Public  Education. 

It  was  assumed  that  once  this  program  was  in  effect  for  eight  years  the 
quality  of  the  labor  force  would  be  increased  as  less  productive  older  workers 
leave  and  younger,  better  educated  workers  join  the  labor  force.  There  has 
been  some  significant  research  done  on  the  role  of  labor  quality  in  determin- 
ing productivity.  Studies  by  Denison,  Kendrick,  and  Thurow  estimated  the 
contribution  of  labor  quality  to  productivity.  The  average  estimate  of  these 
studies  was  that  labor  quality  accounts  for  14.6  percent  of  productivity. 

If  we  assume  this  event  causes  a 5 percent  increase  in  labor  quality  the  im- 
pact on  productivity  is  approximately  a 0.7  percent  increase.  This  estimate 
was  rounded  to  1 percent  for  use  in  the  TIA  analysis. 

Event  96.  Fifty  Percent  of  Assembly  Line  Production  Is  Controlled  by 
Computers . 

It  was  assumed  that  approximately  20  percent  of  assembly  lines  are  now 
controlled  by  computer.  The  increase  would  be  30  percentage  points  to  make 
one-half  of  the  assembly  lines  computerized.  This  would  increase  productivity 
and  also  reduce  the  amount  of  labor  needed.  The  increase  in  productivity  in 
the  affected  industries  resulting  from  less  labor  and  more  output  is  assumed 
to  be  7 percent.  Since  45  percent  of  GNP  is  accounted  for  goods  production, 
and  assuming  that  80  percent  of  this  production  is  assembly  line,  then  some 
36  percent  of  GNP  is  accounted  for  by  goods  produced  on  assembly  line.  The 
increase  in  productivity  for  this  36  percent  is  assumed  to  be  7 percent.  The 
impact  on  aggregate  productivity  is  then  2.5  percent  (7  percent  times  36  per- 
cent). This  was  the  impact  used  in  the  TIA  analysis. 

Event  97.  Middle-Class  Attitudes  Toward  Work  Are  Challenged  by  the 
Rise  of  Strong  Avocational  Interests,  Resulting  in  Decreased  Demands 
for  Career  Advancement  Opportunities. 

This  event  implies  a very  significant  alteration  in  values.  The  impact 
on  productivity  would  be  negative  as  workers  become  less  interested  in  their 
jobs  and  are  no  longer  striving  to  work  as  much  as  they  once  did.  The  impact 
estimate,  set  at  -1.5  percent,  is  simply  an  intuitive  judgment. 

Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  by  50  Percent  from 
1975  Levels. 

Firms  are  assumed  to  spend  approximately  20  percent  of  the  decrease 
in  tax  on  new  plant  and  equipment.  This  causes  an  increase  in  the  capital 
stock  and  should  increase  productivity.  Using  the  regression  equation  which 
relates  productivity  and  capital  spending,  one  finds  the  average  impact  for 
1975,  1970,  and  1965  was  approximately  1.4  percent.  The  estimate  used  in  the 
TIA  analysis  was  an  increase  of  1.4  percent. 


Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and  Become 
Law  (20  Percent  Increase  over  1975  Levels). 

This  event  would  increase  the  amount  of  capital  generated  internally 
by  firms.  It  was  assumed  that  all  of  the  increase  in  depreciation  would 
be  spent  on  new  plant  and  equipment.  This,  of  course,  increases  capital 
spending.  Utilizing  the  regression  equation  which  relates  productivity 
to  capital  spending,  this  added  capital  increases  productivity  an  average 
of  2 percent  using  1973-1975  as  a base  for  calculations.  This  was  the 
impact  used  in  the  TIA  analysis. 
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Business  Expenditures  on  New  Plant  and  Equipment 

BASELINE 

The  basic  fundamental  force  in  the  economy  which  influences  expenditures 
on  new  plant  and  equipment  is  the  pace  of  economic  activity.  Since  the  pace 
of  economic  activity  in  each  of  the  scenarios  is  best  described  by  the  be- 
havior and  growth  of  GNP,  the  baselines  of  expenditures  on  new  plant  and  equip- 
ment were  "keyed"  to  GNP.  This  was  accomplished  by  estimating  a regression 
equation,  expenditures  on  new  P&E  = f(GNP),  from  1947  through  1975.  The 
equation  had  an  r2  of  0.95.  With  this  equation  in  hand,  assumed  values 
of  GNP  for  each  scenario  were  put  into  the  equation  and  projected,  yielding 
five  different  baselines  which  were  used  in  the  TIA  analysis. 

Regression  Equation 
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EVENT- IMPACT  RATIONALE 


Event  10.  New  Cities  Are  Developed  Proximate  to  Natural  Resources. 

Even  if  one  assumes  that  there  will  be  5 new  cities  of  50,000  people  each, 
there  is  still  a good  deal  of  ambiguity.  It  is,  however,  clear  that  the  massive 
capital  spending  needed  to  support  a new  city  will  certainly  affect  this  indica- 
tor. The  effect,  of  course,  is  positive,  but  the  new  expenditures  by  business 
in  these  new  locales  will  probably  siphon  some  of  the  funds  that  would  have  been 
spent  elsewhere.  The  impact  was  estimated  to  be  0.5  percent. 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

Once  the  cartels  cited  in  this  event  are  established  they  could  either 
arbitrarily  raise  prices  or  could  reduce  supplies  which  would  lead  to  a 
price  rise.  In  either  case  there  would  be  an  increase  in  the  inflation 
rate.  Also  if  supplies  were  reduced  there  could  appear  some  serious  bot- 
tlenecks which  could  lead  to  production  shortfalls  or  the  use  of  expensive 
substitute  materials.  Due  to  the  price  rise  and/or  the  appearance  of 
serious  bottlenecks  the  impact  was  set  at  -2  percent. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

A 10  percent  capital  shortage  was  assumed  to  calculate  the  impact  of 
this  event.  Since  there  are  both  internal  and  external  sources  of  funds 
for  capital  expenditures  the  decrease  here  is  not  a simple  10  percent  de- 
crease. If  one  assumes  that  internal  fund  generation  remains  the  same  and 
long-term  external  sources  decrease  by  10  percent,  the  net  impact  on  capital 
expenditures  is  -5.3  percent.  The  base  years  for  this  calculation  were 
1965-1974. 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Controls  Are 

Permanently  Established. 

The  basic  assumption  here  was  that  the  controls  work  and  inflation  is 
reduced.  It  was  also  assumed  that  this  decrease  in  inflation  directly 
attributable  to  controls  would  result  in  increased  output.  This  results 
from  the  fact  that  less  of  the  stimulation  will  be  burned  up  in  price  in- 
creases and  therefore  real  GNP  and  employment  will  increase.  With  this, 
increase  in  activity  was  estimated  to  affect  a 1 percent  increase  in  busi- 
ness capital  expenditures. 

Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  bv  50  Percent  from 

1975  Levels. 

Business  was  assumed  to  spend  approximately  20  percent  of  the  decrease 
in  tax  on  new  capital  expenditures.  It  was  further  assumed  that  the  increase 
in  expenditures  on  new  plant  and  equipment  caused  another  increase  (i.e.,  20 
percent  of  the  increment  resulting  from  the  tax  decrease)  equal  to  20  percent 
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of  the  original  increase.  Note  that  the  value  assumed  for  the  accelerator 
(1.2)  is  arbitrary.  With  these  assumptions  and  using  1975,  1970,  and  1965  as 
bases  for  calculations  the  average  increase  is  4 percent. 

The  steps  in  the  calculation  were  as  follows:  reduce  corporate  tax  by 
50  percent;  then  take  20  percent  of  this  decrease,  multiply  it  by  1.2,  and 
then  add  this  amount  to  the  expenditures  figure.  Then  calculate  the  increase. 

Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  M;  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  Is  Balanced  on  an  Expenditure  Basis. 

The  occurrence  of  this  event  would  reduce  uncertainty  both  in  credit 
markets  and  in  industry.  The  reduction  in  uncertainty  stems  from  several 
aspects:  first  the  role  of  the  Federal  Reserve  is  known,  so  that  corpora- 
tions do  not  have  to  discount  their  plans  to  account  for  the  vagaries  of 
monetary  policy;  second,  the  financial  markets  themselves  are  now  much 
more  certain  of  the  Federal  Reserve;  and  third,  since  the  budget  is  bal- 
anced the  financing  requirements  of  the  U.S.  Treasury  will  be  smaller  and 
as  a result,  less  of  a factor  in  credit  market  dynamics.  Due  to  these 
factors  it  was  assumed  that  capital  spending  would  increase  by  approxi- 
mately 2 percent. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 
Investment  Restrictions  which  Effectively  Deny  Market  Access  to  the 
United  States. 

While  this  event  does  not  specify  the  exact  shape  of  these  barriers  and 
restrictions,  it  seems  certain  that  this  would  lead  to  a disruption  in  economic 
activity.  Since  these  two  areas  are  important  to  the  United  States  in  both 
trade  and  investment  flows  it  was  estimated  that  domestic  capital  expenditures 
would  decrease.  The  impact  was  set  at  -2.5  percent. 

Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and  Become 
Law  (20  Percent  Increase  over  1975  Levels). 

The  occurrence  of  this  event  would  cause  an  increase  of  funds  generated 
internally  by  business.  It  was  assumed  that  all  of  the  increase  was  spent 
on  new  plant  and  equipment.  If  this  had  occurred  in  1972-1975  the  average 
increase  in  capital  expenditures  (again  assuming  that  the  added  expenditure 
generates  additional  spending  equal  to  20  percent  of  the  increase)  would  have 
been  3 percent.  This  was  the  impact  used  in  the  TIA  analysis. 

Event  184.  Corporate  Profits  Distributed  as  Dividends  Are  No  Longer 
Taxed . 

It  was  assumed  that  the  increase  in  realized  dividend  payment  represented 
a windfall  to  investors.  These  investors  would  then  re-invest  this  amount  by 
purchasing  new  equities.  Since  firms'  ability  to  float  new  equity  would  be 
enhanced,  the  impact  was  to  increase  business  expenditures  on  new  plant  and 
equipment  by  approximately  1 percent. 
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AAA  Corporate  Bond  Rate 


BASELINE 


In  order  to  obtain  baselines  for  this  indicator  it  was  necessary  to 
make  a few  rather  arbitrary  assumptions.  When  one  considers  long-term 
interest  rates  there  are  two  fundamental  questions  he  must  answer;  the 
first  is,  "What  is  the  real  return  to  capital?"  and  the  second  is,  "What 
is  the  inflation  premium?"  Most  of  the  literature  in  the  field  assumes 
that  the  real  return  to  capital  is  3-4  percent  (note  the  "real  return"  to 
capital  is  the  rate  of  return  minus  the  inflation  premium).  For  this 
analysis  the  real  return  to  capital  was  assumed  to  be  3 percent. 


The  second  issue  crucial  here  is  the  rate  of  price  increase  (or  per- 
haps more  correctly  the  anticipated  rate  of  price  increase).  Creditors, 
in  order  to  receive  their  expected  "real  return,"  will  add  an  inflation 
premium.  This  additional  premium  is  usually  equal  to  the  expected  rate 
of  inflation  over  the  term  until  maturity  of  the  bond.  The  estimates  of 
inflation  for  the  scenarios  were: 


Scenario  A,  limited  growth 
Scenario  B,  expansive  growth 
Scenario  C,  individual  affluence 
Scenario  D,  hardship 
Scenario  R,  resource  allocation 


2-4  percent 
4-7  percent 

4- 5  percent 

5- 7  percent 
2-4  percent 


INFLATION  ASSUMPTIONS 


Scenario  A — Limited  Growth 


The  restricted  availability  of  natural  resources  coupled  with  high  cost 
energy  are  the  two  primary  determinants  of  the  minimal  economic  growth  de- 
scribed in  this  scenario.  Although  equilibrium  is  established  between  re- 
source supply  and  demand,  it  is  a low-level  equilibrium  as  evidenced  by 
minimal  growth  in  gross  national  product  and  in  productivity.  The  Federal 
Government  exerts  a strong  presence  in  many  sectors.  It  seems  quite  prob- 
able that  this  rather  stagnant  economy  would  experience  inflation  rates 
in  the  2-4  percent  range  reflecting  a low-intensity  demand  which  is  closely 
monitored  by  Federal  authorities. 

Scenario  B — Expansive  Growth 

The  dynamic  growing  economy  in  this  case  is  supported  by  technological 
advances  which  remove  resource  restrictions  and  result  in  rapid  productivity 
growth.  The  description  of  a "successful  capital-oriented"  economy  implies 
a strong  demand  for  investible  funds  met  by  an  adequate  supply.  The  private 
sector  and  the  market  mechanism  are  functioning  quite  well  with  resultant 
increases  in  gross  national  product  and  disposable  income.  Depending  on  the 
rapidity  of  growth,  inflation  should  fall  within  the  4-7  percent  range. 
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Scenario  C — Individual  Affluence 

As  in  Scenario  B,  rapid  growth  is  supported  by  technological  advances 
which  alleviate  resource  constraints  and  rising  productivity.  Industry  has 
become  more  capital  intensive  with  the  successful  introduction  of  automation 
in  many  industries.  Government  is  contributing  to  the  growth  and  takes  the 
needed  steps  to  ensure  a healthy,  growing  economy.  The  demand  for  capital 
to  support  expansion  is  strong,  anJ  the  relatively  low  rate  of  population  in- 
crease will  free  more  resources  for  investment.  Given  strong  demand  and  a 
relatively  balanced  supply,  inflation  rates  would  fluctuate  in  the  4-3  per- 
cent range.  The  lower  inflation  in  this  scenario  as  opposed  to  Scenario  B 
is  the  result  of  government  policies  which  promote  growth  but  not  inflation. 

Scenario  D — Hardship  Conditions 

This  resource-short  world  has  not  experienced  technical  breakthroughs 
significant  enough  to  remove  the  constraint  of  scarcity.  Gross  national 
product  and  industry  show  only  minimal  growth.  Government  controls,  although 
extensive,  have  not  stopped  inflation.  Investment  capital  is  generally  in 
short  supply  but  the  malaise  industry  is  experiencing  curtails  the  demand 
for  funds.  As  in  Scenario  A,  the  economy  is  stagnant,  but  this  stagnation 
is  somewhat  more  chaotic  and  seems  more  pervasive.  Inflation  resulting  from 
these  conditions  should  range  from  5 to  7 percent. 

Scenario  R — Resource  Allocation 


The  manner  in  which  the  economy  evolves  in  this  instance  is  fundamentally 
based  on  public  acceptance  of  the  need  for  and  benefits  from  directed  resource 
allocation.  The  moderate  rate  of  growth  resulting  from  the  successful  planning 
and  direction  is  balanced  supporting  a moderate  demand  and  supply  of  goods. 
Inflation  should  range  from  2 to  4 percent. 

Adding  these  inflation  premiums  to  the  real  rate  of  interest  yields  the 
baselines  for  this  variable. 

Scenario  A,  3+3=6  percent 
Scenario  B,  3+5=8  percent 
Scenario  C,  3 + 4.5  = 7.5  percent 
Scenario  D,  3+6=9  percent 
Scenario  R,  3+3=6  percent 

These  baselines  were  then  used  in  the  TIA  analysis. 
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EVENT-IMPACT  RATIONALE 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials; 

Bauxite,  Manganese,  Tin,  and  Chromium. 

If  this  event  occurred  and  the  cartels  were  successful  in  either  reducing 
supply  sharply  or  in  raising  prices  sharply  there  would  be  a number  of  bottle- 
necks developing  or  severe  price  increases.  In  either  case  the  rate  of  price 
increase  would  increase  sharply.  In  addition,  more  capital  would  be  demanded 
domestically  as  the  nation  began  to  develop  domestic  sources  of  these  materials 
These  2 influences  would  combine  to  raise  the  interest  rate  by  5 percent. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

It  was  assumed  that  this  event  implied  a 10  percent  capital  shortage. 

It  should,  however,  be  noted  that  a capital  shortage  is  somewhat  ambiguous 
since  even  though  capital  may  be  in  short  supply  relative  to  demand,  one 
can  always  obtain  the  needed  amount  if  one  can  pay  the  price.  If  one  knew 
the  relationship  between  the  amount  of  capital  demanded  at  a set  of  given 
interest  rates,  this  impact  calculation  would  be  calculable.  There  is, 
however,  no  specified  relationship  between  interest  rates  (prices)  and  the 
amount  of  capital  supplied  or  demanded.  The  occurrence  of  this  event  was 
assumed  to  increase  the  interest  rate  by  6 percent. 


Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Controls  Are 
Permanently  Established. 


The  imposition  of  wage,  price,  profit,  and  interest  rate  controls  would 
have  two  basic  effects.  The  first  is  that  by  reducing  inflation  the  magnitude 
of  the  inflationary  premium  would  be  lowered.  Second,  since  the  rates 
would  be  controlled,  the  risk  premium  would  also  be  lowered  somewhat.  These 
two  forces  would  result  in  an  estimated  2 percent  decrease. 


Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  by  50  Percent  from 
1975  Levels. 


This  event  would  increase  the  amount  of  investment  funds  which  corpora- 
tions generate  internally.  There  would  be  some  pressure  to  make  larger 
dividend  payments  to  stockholders  since  profits  would,  in  effect,  be  higher. 
These  two  opposing  forces  would  most  likely  combine  to  decrease  the  corporate 
need  for  external  credit  and  would  cause  the  rate  to  drop  approximately  4 
percent. 


Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E. , Mi  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  is  Balanced  on  an  Expenditure  basis. 


The  initial  effect  of  balancing  the  Federal  budget  (assuming  that  needs 
for  deficit  spending  are  reduced  accordingly)  would  be  to  free  up  investment 
capital  which  corporations  could  then  use.  The  constant  growth  rule  would 
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remove  a great  deal  of  the  uncertainty  of  Federal  Reserve  policies  in  the 
future.  These  two  factors  would  combine  to  increase  the  supply  of  capital 
and  also  to  reduce  uncertainties  associated  with  that  supply.  The  net 
effect  is  estimated  at  a 3 percent  decrease  in  the  bond  rate. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

The  occurrence  of  this  event  was  assumed  to  cause  a decrease  in  domestic 
economic  activity.  In  addition,  domestic  capital  supply  would  be  increased 
since  it  could  no  longer  be  invested  in  these  countries.  The  net  effect  on 
interest  rates  would  be  negative  and  rather  small  and  was  estimated  at  -2 
percent . 

Event  181.  An  Indexing  System  for  All  Wages,  Prices,  Interest  Rates, 

and  Profits  Is  Established. 

Usually  there  is  a significant  lag  for  interest  rates  to  reflect  signi- 
ficantly inflationary  expectations.  In  fact,  in  long-term  rates  this  lag 
is  appreciable  due  to  the  long  period  to  maturation.  This  event,  however, 
would  have  the  effect  of  immediately  incorporating  the  inflation  rate  into 
the  interest  rate.  The  estimated  impact  of  this  event  is  5 percent  due 
principally  to  the  certainty  that  the  inflation  premium  would  be  included 
in  the  interest  rate. 

Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and  Become 

Law  (20  Percent  Increase  over  1975  Levels). 

This  event  would  in  effect  allow  firms  to  generate  more  needed  capital 
internally  through  increased  depreciation.  As  a result  the  corporate  demand 
for  funds  from  external  sources  would  decrease  somewhat.  This  reduction  in 
demand  would  cause  the  bond  rate  to  decrease  somewhat.  The  estimated  decrease 
was  assumed  to  be  6 percent. 
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Percentage  of  Investment  Funds  Generated  Internally 


Business 


BASELINE 

This  indicator  was  included  in  the  scenarios  to  depict  the  relative 
dependence  of  business  on  internally  generated  funds  for  investment.  His- 
torically the  trend  of  business  reliance  on  internal  funds  has  been  declin- 
ing, and  this  fact  reflects  the  growth  of  credit  markets  and  also  certain 
tax  and  cost  advantages  which  are  gained  by  using  external  sources  of  funds 
(i.e.,  bonds,  equity,  and  mortgages).  There  is  little  doubt  that  the  health 
of  the  economy  also  plays  a very  significant  role  in  determining  business 
access  to  and/or  success  in  obtaining  external  credit.  Thus,  one  would  ex- 
pect an  economy  which  is  quite  stagnant  to  differ  markedly  from  one  which  Is 
rapidly  growing  in  respect  to  business  reliance  on  external  vs.  internal 
funds  for  investment.  As  a result,  it  was  determined  that  distinct  base- 
lines were  needed  for  each  scenario. 

The  regression  approach  was  used  initially  but  yielded  unsatisfactory 
results.  Due  to  the  significant  variability  in  the  internal  funds  percent 
historically,  a ten-year  moving  average  was  calculated  and  used  as  the 
historical  time  series.  From  1956  to  1975  this  variable  decreased  at  a 
1 percent  annual  rate,  while  GNP  was  rising  at  an  annual  rate  of  2.9  per- 
cent. A ratio  expression  was  derived  and  used  to  obtain  estimated  growth 
rates  for  this  indicator. 


historical  GNP  growth  rate 
historical  internal  funds 
percent  growth  rate 

The  growth  rates  were 

Scenario  A 0.50  percent 
Scenario  B 1.70  percent 
Scenario  C 1.60  percent 
Scenario  D 0.60  percent 
Scenario  R 1.13  percent 


assumed  GNP  growth  rate 
estimate  of  internal 
funds  percent  growth  rate 


Projections  out  to  2000  were  obtained  by  applying  these  rates  to  the 
1975  value.  These  baselines  were  then  used  in  the  TIA  analysis. 
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EVENT- IMPACT  RATIONALE 


Event  53.  Capital  Resources  Are  Not  Able  To  Meet  Long-Term  Investment 
Needs  of  Industry. 

A 10  percent  capital  shortage  was  assumed  for  this  event.  If  all 
external  sources  of  credit  had  been  10  percent  lower  than  they  actually 
were  from  1960  to  1975,  the  amount  of  funds  generated  internally  as  a 
percent  of  total  sources  would  have  been  4.2  percent  higher  on  the  average. 
Assuming  that  interest  rates  would  have  risen  due  to  the  capital  shortage, 
external  funds  would  have  been  utilized  less.  An  estimated  impact  of  5 
percent  was  used  in  the  TIA  analysis. 

Note  the  data  for  sources  of  funds  is  found  in  the  Economic  Report 
of  the  President,  Table  B- 78  (January  1976). 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Controls  Are 
Permanently  Established. 

It  was  assumed  that  the  imposition  of  controls  would  eliminate  some 
of  the  uncertainty  which  exists  in  credit  markets.  In  addition,  however, 
the  controls  would  probably  have  the  effect  of  reducing  potential  gains, 
particularly  in  the  equity  market.  The  net  effect  of  these  two  forces 
would  be  a slight  reduction  of  external  funds  available  for  corporate 
borrowers.  The  internal  funds  percent  would  rise  slightly — approximately 
1 percent. 

Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  by  50  Percent  from 
1975  Levels. 

This  event  would  increase  the  amount  of  funds  generated  internally 
since  the  amount  saved  in  taxes  could  be  kept  as  retained  earnings  or 
some  portion  could  be  distributed  as  profits.  In  order  to  calculate  the 
impact  three  assumptions  were  made:  one-third  of  the  amount  saved  in  taxes 
is  distributed  as  dividends,  one-third  is  used  to  reduce  long-term  debt, 
and  the  last  third  is  used  as  internal  funds  for  investment.  If  this 
had  been  done  in  1974,  1965,  and  1960,  the  average  increase  in  the  in- 
ternal funds  percent  would  have  been  approximately  4 percent,  and  the 
figure  was  used  in  the  TIA  analysis. 

Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  Mi  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  Is  Balanced  on  an  Expenditure  Basis. 

The  major  impact  of  this  event  would  be  in  removing  some  of  the  un- 
certainty in  the  credit  markets  caused  by  two  factors:  the  first  is  the 
general  uncertainty  surrounding  Federal  Reserve  policies,  and  the  second 
is  the  amount  of  financing  by  the  Treasury  to  support  the  Federal  budget. 
Also,  since  the  event  implies  a withdrawal  of  government  and  less  spending, 
there  would  be  less  pressure  in  the  credit  markets.  The  estimated  impact 
is  -2  percent  since  firms  will  find  external  financing  easier  and  the  credit 
market  itself  will  be  stabilized  somewhat. 


Event  IP?.  Accelerated  Depreciation  Allowances  Are  Approved  and  Become 

Law  (20  i)ercent  Increase  over  1975  Levels). 

It  is  assumed  that  the  occurrence  of  this  event  will  simply  provide  firms 
with  more  internally  generated  funds.  To  calculate  this  the  increase  in  de- 
preciation was  added  into  internal  funds  and  a new  internal  funds  percent  was 
calculated.  Doing  this  for  1972  through  1975,  the  average  increase  in  the 
internal  funds  percent  is  2 percent,  and  this  was  used  as  the  impact  estimate. 

Event  184.  Corporate  Profits  Distributed  as  Dividends  Are  No  Longer 

Taxed. 

The  "extra"  dividends  received  by  investors  were  assumed  to  represent 
a windfall  and  all  were  re-invested  (i.e.,  added  to  external  funds  supply). 

In  addition,  this  new  supply  (old  external  plus  re-invested  dividends)  was 
multiplied  by  1.5  percent  to  account  for  the  fact  that  the  equity  market 
would  benefit  from  this  occurrence.  This  was  done  for  1971-1975,  and  the 
average  decrease  in  the  internal  funds  percent  was  3 percent.  This  was 
used  as  the  impact  estimate. 
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All  Government  Spending  as  a Percent  of  Gross  National  Product 


BASELINE 


Several  attempts  to  generate  separate  baselines  for  this  indicator  via 
regression  analysis  and  a growth  rate  ratio  approach  yielded  estimates  which 
were  unsatisfactory  (i.e.,  in  high-growth  scenarios  the  baselines  estimated 
had  values  much  too  high  in  the  late  1990's).  A single  baseline,  however, 
gives  a good  fit  to  the  historic  data  (R^  = 0.86)  and  shows  that  as  the 
gross  national  product  increases,  the  growth  rate  of  the  percentage  of 
government  spending,  while  still  positive,  decreases  as  one  might  expect. 


-TA1  090 


00(10 

1 090 

1950  1975 

1976  2000 

00030 

0.85-613342 

00039 

1950 

31.31 

33.91 

00040 

1951 

33.98 

34.3? 

0 0 0 5 0 

1953 

37.04 

24.53 

O'O  0 6 0 

1553 

37.73 

24  • 65 

00070 

1 °54 

36.49 

35. 18 

00080 

1935 

34.53 

25.51 

0 0 0 3 0 

1 9C6 

24.  G3 

35. 65 

00100 

1957 

36.03 

26.20 

09  110 

1958 

28.42 

26.55 

00130 

1959 

36.93 

36.90 

00130 

1960 

26.96 

37.36 

0 0 1 4 0 

1961 

28.49 

37.63 

00130 

19S2 

38.46 

33.01 

09160 

1963 

33.21 

26.39 

00170 

1964 

37.73 

28.73 

00  ISO 

1965 

37.30 

39.18 

00190 

1966 

23.36 

39.58 

00300 

1967 

30.44 

39.99 

00310 

1963 

30.96 

30.41 

00230 

196  9 

30.53 

30.93 

00  330 

1970 

31 .7S 

31 .26 

00340 

1971 

33.03 

31.70 

00350 

1973 

31.64 

33.15 

00360 

1973 

30.99 

33.61 

00370 

1974 

32.47 

33.07 

00  380 

1975 

35.01 

33.55 

00390 

1976 

0. 00 

33.5 

003C0 

1977 

0.00 

34.1 

00310 

1978 

0.00 

34 . 6 

00330 

1979 

0,00 

35.2 

00330 

1930 

0.00 

35.  7 

00340 

1931 

0.00 

36.3 

00350 

1983 

0.00 

36.9 

00360 

1933 

0.00 

37.5 

0 0 370 

1934 

0 .00 

38.1 

00383 

1985 

0.00 

38.7 

00390 

1986 

0.00 

39.3 

.0040  0 

1987 

0.00 

39.9 

00410 

1988 

0.00 

40.6 

00430 

1 989 

0.00 

41.3 

00430 

1990 

0.00 

41.9 

00440 

1991 

0.00 

42.5 

00450 

1993 

0.00 

43.3 

00460 

1993 

0.00 

43.9 

00470 

1994 

0.00 

44.6 

00480 

1995 

0.00 

45.3 

004O0 

1996 

0.00 

46.  1 

00500 

1997 

0.00 

46.8 

0,0510 

1993 

0.00 

47.5 

00520 

1 °99 

0.00 

48.3 

00530 

3000 

0.00 

49. 1 

157o 

0.00 


8 0.000  100.000 

0.05 


Baseline  (percent) 


(See  p.  2.4  for  key 
to  the  data.) 


EVENT- IMPACT  RATIONALE 


Event  47.  More  Than  10,000  Miles  of  the  Interstate  Highway  System  Are 

Electrified  and  Automated  to  Accommodate  Dual-Mode  Automobiles. 

It  was  assumed  that  the  cost  of  building  this  system  would  be  approxi- 
mately $30  billion  and  that  the  work  would  be  completed  in  10  years.  Eighty 
percent  of  the  funds  would  be  newly  budgeted  and  the  remaining  20  percent 
would  be  obtained  by  shifting  already  budgeted  funds.  Thus  the  net  increase 
in  spending  is  $24  billion.  If  we  assume  the  money  is  spent  equally  over 
10  years,  government  spending  increases  $2.4  billion  each  year.  If  we  had 
added  $2.4  billion  to  government  spending,  the  increase  in  all  government 
spending  as  a percent  of  GNP  would  be  0.3  percent  in  1975  and  0.5  percent 
in  1976.  Thus,  an  impact  of  0.4  percent  was  selected.  It  should  be  noted 
that  this  spending  would,  of  course,  have  some  negligible  impact  on  GNP, 
but  it  was  assumed  that  this  would  be  offset  by  increases  in  lower  level 
government  spending  to  administer  the  program  at  the  local  level. 

Event  54.  The  POD  Budget  Increases  to  at  Least  50  Percent  of  the 

Federal  Budget  (About  27  Percent  in  1975). 

It  was  assumed  that  there  would  be  some  internal  priority  shifts  within 
the  budget  to  bring  defense  spending  up  to  this  level.  Note,  however,  no 
drastic  cuts  occur  in  social  programs.  The  total  Federal  budget  was  assumed 
to  increase  by  10  percent  (or  $32.5  billion  in  1975  and/or  $26.8  billion  in 
1974). 

The  impact  of  this  increase  on  GNP  was  assumed  to  be  1.5  times  the 
additional  spending.  In  1974  if  we  add  $26.8  billion  to  government  spend- 
ing and  $40.2  billion  to  GNP,  the  share  of  government  spending  increases 
by  approximately  2.8  percent.  In  1975  if  we  add  $32.5  billion  to  govern- 
ment spending  and  $49  billion  to  GNP,  the  increase  in  this  indicator  is  2.9 
percent.  This  latter  figure  was  chosen  as  the  impact. 

Event  59.  A Publicly  Owned  Petroleum  Company  Is  Established  Which 

Supplies  20  Percent  of  the  Domestic  Market. 

It  was  assumed  that  the  government  would  simply  purchase  facilities 
which  supplied  20  percent  of  the  market.  Further,  it  was  assumed  that  in 
any  given  year  after  the  purchase  sales  would  approximate  costs  of  operation. 
Following  this  line  of  reason  there  would  be  a simple  shift  of  activity  from 
the  private  to  public  sector.  In  1974  total  sales  of  the  petroleum  industry 
equaled  about  $165  billion — 20  percent  of  this  amount  is  $33  billion.  Thus, 
government  spending  would  increase  by  that  amount,  increasing  the  percentage 
of  government  spending  by  approximately  4.5  percent.  This  was  the  impact 
estimate  used. 

Event  63.  R&D  Spending  in  the  United  States  Increases  from  the  Mid-1970's 

Level  of  2.5  Percent  of  GNP  to  5 Percent  of  GNP. 


In  1975  if  all  R&D  was  equal  to  5 percent  of  GNP,  it  would  have  accounted 
for  $75.8  billion.  In  1975  Federally  supported  R&D  was  equal  to  approximately 
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53  percent  of  all  R&D.  Assuming  that  this  balance  would  be  maintained, 
government  would  account  for  53  percent  of  the  increased  R&D  spending. 

The  increase  would  be  equal  to  $37.9  billion  ($75.8  times  0.5)^  and  govern- 
ment taking  53  percent  would  spend  approximately  $20  billion.  Adding  this 
to  government  spending  increases  the  government  spending  percent  by  ap- 
proximately 3.5  percent,  and  this  was  the  impact  used. 

Event  64.  All  U.S.  Railroads  Are  Nationalized. 

This  event  would  affect  a simple  transfer  of  activity  from  the  private 
to  public  sector.  It  was  assumed  that  the  nationalized  railroads  would 
lose  money  (i.e.,  costs  would  exceed  revenues).  In  1972  and  1973  revenues 
earned  by  railroads  were  $11  billion  and  $12  billion,  respectively.  If 
revenues  were  equal  to  costs,  government  spending  would  have  increased  by 
that  amount.  But,  since  it  was  assumed  that  the  railroads  would  continue 
to  lose  money,  expenditures  would  have  been  $15  billion  in  1972  and  1973. 

If  this  were  the  case  the  government  percentage  of  GNP  would  have  increased 
by  about  A percent.  This  was  the  impact  estimate  used. 

Event  65.  The  Transportation,  Communication,  and  Energy  Industries 

Become  Either  Public  or  Quasi-Public  Enterprises. 

If  this  event  were  to  occur  it  would  result  in  a massive  shift  of 
activity  from  the  private  to  public  sector.  It  was  assumed  that  these  in- 
dustries would  be  operated  on  a break-even  basis  (i.e.,  costs  equal  to 
revenues).  In  197A  sales  of  the  petroleum  industry  ($165  billion),  elec- 
tric utilities  ($39  billion),  natural  gas  ($15  billion),  air  transporta- 
tion ($28  billion),  and  telephone  industry  ($29  billion)  totaled  about 
$52  billion.  Due  to  the  ambiguity  of  this  event  a figure  of  $1A0  billion 
was  used  to  approximate  the  dollar  shift  from  private  to  public  sector. 

This  shift  would  increase  the  government  spending  by  about  30  percent, 
and  this  is  the  impact  used. 

Event  75.  A National  Program  of  Socialized  Medicine  is  Established. 

This  event  would  cause  a significant  transfer  of  activity  from  the 
private  sector  to  the  public.  There  are  many  ways  in  which  this  plan 
could  be  implemented,  and  there  are  many  levels  of  coverage  which  could 
be  established.  It  was  assumed  that  the  program  would  increase  govern- 
mental expenditures  by  approximately  $50  billion  and  that  this  amount 
would  be  equal  to  the  reduction  in  private  health  expenditures,  thus 
leaving  GNP  unchanged.  With  these  assumptions  the  government  spending 
percent  would  increase  by  approximately  10  pe*cent,  and  this  figure  was 
used  as  the  impact  estimate. 

Event  77.  Congress  Enacts  a New  Tax  on  Goods  and  Services  Proportional 

to  Their  Environmental  Impact,  Allocating  These  Funds  for  Environmental 

Improvements . 

The  tax  base  on  which  this  event  would  impact  was  assumed  to  be 
personal  consumption  expenditures.  It  was  assumed  that  the  government 
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in  spending  these  tax  receipts  would  have  no  impact  on  GNP  since  the  funds 
would  have  been  spent  by  consumers  in  lieu  of  the  tax.  A 1 percent  tax 
would  yield  revenues  of  about  $10  billion,  and  a 6 percent  tax  would  yield 
revenues  of  about  $60  billion.  At  the  lower  tax  level,  assuming  all  funds 
were  spent,  the  government  spending  percent  would  increase  by  about  2 per- 
cent. At  the  higher  level  there  would  be  an  11  percent  increase.  Assuming 
the  tax  would  be  in  this  range,  the  impact  chosen  was  5.5  percent. 

Event  78.  Federal  Funds  for  Community  Development,  to  Revitalize 
Cities,  Increase  Threefold  over  the  1975  Level  (Community  Develop- 
ment Funds  Totaled  $3.2  Billion  in  1975) . 

The  level  of  spending  implied  by  this  event  is  $9.6  billion.  Of  this 
total  80  percent  was  designated  as  new  funds  which  increased  the  budget. 

The  other  20  percent  was  raised  by  shifts  in  budget  priorities.  Assuming 
that  the  increase  in  GNP  is  1.5  times  the  amount  of  the  increase  (8  x 1.5 
= 12) , the  impact  of  this  event  increases  the  government  spending  percent 
by  approximately  1 percent. 

In  1975  all  government  spending  was  approximately  $530  billion.  With 
the  increase  of  $8  billion  it  becomes  $538  billion,  which  is  about  35.3 
percent  of  GNP.  Since  the  government  spending  percent  was  35  percent, 
without  the  increase  in  spending  there  is  a 1 percent  increase. 

Event  82.  A Progressive  Tax  Is  Imposed  on  All  Energy  Usage  with  the 
Proceeds  Funneled  into  Energy  Production  and  Conservation  R&D  Programs. 

This  event  implies  a transfer  of  funds  from  the  private  to  public 
sector.  It  was  assumed  that  the  amount  of  the  tax  collected  and  spent 
was  $15  billion.  This  activity  was  assumed  to  leave  GNP  unchanged  and, 
thus,  raises  the  government  spending  percent  by  approximately  2.5  percent. 

Event  89.  Federal  Funds  Are  Withheld  in  Order  to  Stop  Urban  Expressway 
Construction. 

Federal  aid  to  state  and  local  governments  for  urban  expressway 
construction  was  about  $0.7  billion  in  1975.  If  this  was  not  spent, 
governmental  expenditures  would  drop  by  that  amount,  causing  the  gov- 
ernment spending  percent  to  drop  by  about  0.15  percent.  This  impact 
was  used  for  the  TIA  analysis. 

Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of 
the  Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement 
or  Higher  Levels  of  Public  Education. 

This  event  has  two  distinct  primary  impacts.  The  first  would  be  to 
increase  Social  Security  payments  to  retirees.  A 10  percent  increase  was 
assumed  (this  would  have  been  a $6.7  billion  increase  in  1975).  The  second 
impact  would  be  on  schooling  costs  both  locally  and  on  a Federal  basis. 

It  was  assumed  that  the  Federal  Government  covered  the  bulk  of  these  costs, 
and  the  amount  of  increase  was  $8.8  billion.  This  adds  approximately  $15 
billion  to  government  spending  and  causes  the  government  spending  percent 
to  increase  by  about  2.8  percent. 
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Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  Mi  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  is  Balanced  on  an  Expenditure  Basis. 

It  was  assumed  that  this  event  would  cause  a relative  shrinkage  of 
government  activity.  Since  the  event  is  qualitative  (no  specific  levels  of 
spending  are  assumed),  a reduction  in  government  spending  of  approximately 
$40  billion  is  assumed,  resulting  in  a reduction  of  about  7 percent  in  the 
government  spending  percent. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 
Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 
United  States. 

The  occurrence  of  this  event  was  assumed  to  cause  a 1 percent  decrease 
in  GNP . This  impact,  of  course,  is  an  arbitrary  estimate.  In  response  to 
the  decline  of  economic  activity  the  Federal  Government  was  assumed  to  in- 
crease spending  by  about  $15  billion.  The  net  impact  on  the  government 
spending  percent  would  be  a 3.8  percent  increase.  Note  this  estimate  is 
based  on  1975  figures  for  GNP  and  government  spending. 
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Long-Term  Funds  Raised  by  Business  in  Credit  Markets 


BASELINE 


The  foremost  influences  on  the  amount  of  long-term  investment  funds 
raised  by  business  in  credit  markets  are  the  health  and  vitality  of  the 
crdit  market  itself  and  the  need  of  business  to  tap  this  source.  When 
economic  activity  is  strong  and  growing  the  credit  market  is  most  always 
functioning  well.  At  the  same  time  business  demand  for  investment  funds 
is  usually  quite  strong. 

Therefore,  the  behavior  of  this  indicator  is  greatly  influenced  by 
the  growth  and  behavior  of  the  economy.  Since  GNP  is  a primary  indicator 
of  the  economic  situation,  it  was  decided  that  the  baselines  for  this  vari- 
able should  be  "keyed"  to  GNP.  In  other  words,  if  one  were  to  pose  the 
question  "Why  should  the  amount  of  long-term  funds  raised  in  the  credit 
market  differ  among  scenarios?"  the  most  basic  answer  would  be  because  the 
growth  levels  are  markedly  different. 

To  obtain  the  baselines  long-term  funds  were  regressed  against  GNP  from 
1947  to  1975.  The  equation  estimated  had  an  of  0.71  which,  although 
lower  than  other  equations  used,  is  still  adequate.  With  this  equation 
in  hand  the  assumed  future  values  of  GNP  in  each  scenario  were  put  into 
the  equation  and  projected  out  to  the  year  2000.  These  five  baselines  were 
then  used  in  the  TIA  analysis. 


REGRESSION  EQUATION 


P0LVH0M I AL  REGRESS I ON 

DEPENDENT  VARIABLE  <Y>  LTF 

INDEPENDENT  VARIABLE  <X>  GNP 

NUMBER  OF  OBSERVATIONS  28 

DETERM I NRT  OF  THE  INUERSE  MATRIX  1.00QE+00 


POLYNOMIAL  REGRESSION  OF  DEGREE  1 


POLYNOMIAL 
DEGREE  IN 

1 


CORRELATION 
X US  Y 

0 . 8453 


REGKESU I ON 
COEFFICIENT 

.35308E-Q2 


REGRESSION  INTERCEPT 
MULT  I RLE  COPRELAT I ON 
CTO.  ERROR  OF  ESTIMATE 
COEFF  OF  DETERMINATION 


STD. ERROR  COMPUT 

OF  REG.COEF  T UhLU 

. 43763E- 03  8.0075 


best  available  copy 


m m 


3.87 


F A l 0 8 6 
00010 

103  6 

1950  1975 

1976  2000  1976 

00020 

0 • 693a 1 A66 

0.03 

00030 

1950 

9.00 

10.25 

000  AO 

1951 

13.10 

10.93 

0.0  0 50 

1952 

17.10 

11.65 

00060 

1953 

12.80 

12.92 

00070 

1 95A 

1 A . 1 0 

13.22 

00080 

1955 

13.60 

19,07 

00090 

1956 

15.20 

19.96 

00100 

1957 

20 . 20 

15.90 

- 0 0 1 1 0 

1958 

20.20 

16.38 

00120 

1959 

15.30 

17.92 

00130 

1960 

13.90 

19.00 

00  1 AO 

1961 

19.80 

20.13 

00150 

1982 

17.10 

21.31 

-00160 

1963 

1 A , 80 

22.59 

00170 

1 96  A 

15. AO 

23.82 

00180 

1 965 

15.80 

25.15 

00190 

1966 

26.00 

26.53 

00200 

3 967 

3A.80 

27.95 

00210 

I960 

28.  AO 

29.  A3 

00220 

1959 

29.30 

30 .9A 

00230 

1970 

A2.8C 

32.50 

002A0 

1971 

55  .AO 

39.10 

00250 

1972 

50.0  0 

35.73 

00260 

1973 

A1 .50 

37.90 

00270 

1 97A 

39.70 

39.10 

00280 

1975 

3A.C0 

90.52 

00290 

1975 

0.00 

98.56 

0*03  0 0 

1977 

0 .00 

52.92 

00310 

1978 

0.00 

55.  A7 

00320 

1 ° 7 9 

0.00 

58.35 

00330 

1980 

0.00 

60.99 

0 0 3 A 0 

1981 

0.00 

63.25 

003550 

1902 

0.00 

65.  A9 

00360 

1933 

0.00 

67.63 

00370 

1 98  A 

0.00 

69.69 

00380 

1985 

0.00 

71.25 

00390 

1986 

0.00 

72.75 

0 0 AO  0 

1987 

0.00 

79.02 

. OOAIO 

1988 

0.00 

7S.17 

0^920 

1 969 

0.00 

76.38 

O0A30 

1990 

0.00 

77.53 

0 0 A A 0 

1991 

0.00 

78.79 

0 0 A 5 0 

1992 

0.00 

80.01 

00A60 

1993 

0.00 

81.22 

OOA70 

1 99  A 

0.00 

82.  A9 

00A80 

1995 

0.00 

83.97 

00A90 

1996 

0.00 

99.51 

00500 

1997 

0.00 

85.98 

00510 

1998 

0.00 

86.5? 

C'O  5 2 0 

1999 

0.00 

87.56 

00530 

2000 

0.00 

6 8 • b 0 

loo. ooo 


(See  p.  2.4  for  key 
to  the  data.) 


V A20  86 


00010 

1086 

1950  1975 

1976  2000  1976 

00020 

0.69341466 

0.03 

00030 

1950 

9.00 

10. 2S 

00040 

1951 

13.10 

10.93 

- 00050 

1952 

17.10 

11.65 

00060 

1953 

12.80 

12.42 

00070 

1954 

14.10 

13.22 

00060 

1955 

13.60 

14.07 

00090 

1956 

15.20 

14.96 

•-  00100 

1957 

20.20 

15.90 

.00110 

1958 

20.20 

16.39 

•i'0120 

1959 

15.30 

17.92 

00130 

1960 

13.90 

19.00 

00140 

1961 

19.80 

20.13 

00150 

1962 

17.10 

21.31 

00160 

1963 

14.80 

22.54 

00170 

1964 

15.40 

23.82 

00180 

1965 

15.80 

25.15 

00190 

1966 

26.00 

26.53 

00200 

1967 

34.80 

27.95 

00210 

1968 

28.40 

29.43 

C 0220 

1969 

29.30 

30.94 

00230 

1 970 

42.80 

32.50 

00240 

1971 

55.40 

34.10 

00250 

1972 

50.00 

35.73 

00260 

1973 

41.50 

37.40 

00270 

1974 

39.70 

39.10 

0.0280 

1975 

34 .00 

40.82 

00290 

1976 

0.00 

48.56 

00300 

1977 

0.00 

54.26 

00310 

1976 

0.00 

58.93 

00320 

1979 

0.00 

63.71 

. 00330 

1980 

0.00 

68.66 

.'0340 

1931 

0.00 

73.56 

00350 

1992 

o.oo 

78.69 

00360 

1983 

0.00 

84.04 

00370 

1984 

0.00 

89.63 

00360 

1985 

0.00 

95.51 

00390 

1986 

0.00 

102.13 

00400 

1987 

0.00 

109.11 

00410 

1 988 

0.00 

116.42 

00420 

1989 

0.00 

124.43 

00430 

1990 

0.00 

132.78 

- 00440 

1591 

0.00 

141.60 

Q0450 

1992 

0.00 

151.22 

00460 

1993 

0.00 

161.30 

00470 

1994 

0.00 

171.96 

00460 

1995 

0.00 

183.14 

00490 

1996 

0.00 

194.89 

00500 

1997 

0.00 

207.28 

00510 

1998 

0.00 

220.30 

0-0  52  0 

1599 

0.00 

234.01 

00530 

2000 

0.00 

24H.41 

14  0.000  100.003 

-2.50 


I 


Baseline  Scenario  B (billions  of  1975  dollars) 
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Baseline  Scenario  C (billions  of  1975  dollars) 


(See  p.  2. A for  key 
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r 


' 


3.91 


1 


FA5096 


00010 

1066 

1950 

i 1975 

1976  2000  1976 

00020 

0 . 69541466 

0.03 

00030 

1950 

9.00 

10.25 

00040 

1951 

13.10 

10.93 

00050 

1952 

17.10 

11.65 

00060 

1953 

12.80 

12.42 

00070 

1954 

14.10 

13.22 

00080 

1955 

13.60 

14.07 

00090 

1956 

IS. 20 

14.96 

ooioo 

1957 

20.20 

15.90 

00110 

1953 

20.20 

16.88 

00120 

1959 

15.30 

17.92 

00130 

1960 

13.90 

19.00 

00140 

1961 

19.80 

20.13 

00150 

1962 

17.10 

21.31 

00160 

1963 

14.80 

22.54 

00170 

1964 

15.40 

23.82 

00180 

1965 

15.80 

2S.15 

00190 

1966 

26.00 

26.53 

• 00200 

1967 

34.80 

27.95 

. 0.0210 

1968 

28.40 

29.43 

09??  0 

1969 

29.30 

30.94 

00230 

1970 

42.30 

32.50 

00240 

1971 

55.40 

34.10 

00250 

1972 

50.00 

35.73 

00260 

1973 

41.50 

37.40 

0027  0 

1974 

39.70 

39.10 

00280 

1975 

34.00 

40.32 

00290 

1976 

0.00 

43.56 

00300 

1977 

0.00 

54.25 

00310 

1973 

0.00 

58.52 

0'0320 

1979 

0.00 

62.33 

00330 

1980 

0.00 

66 .82 

00340 

1931 

0.00 

70.97 

00350 

1982 

0.00 

75.00 

00360 

1933 

0.00 

79.09 

00370 

1984 

0.00 

83.41 

00380 

1985 

0.00 

87.85 

00390 

1986 

0.00 

92.17 

00400 

1987 

0.00 

96.60 

00410 

1983 

0.00 

101.27 

00420 

1989 

o.oo 

106.05 

00430 

1990 

0.00 

110.49 

00440 

1991 

0.00 

115.10 

00450 

1992 

0.00 

119.88 

00460 

1993 

0.00 

124.78 

00470 

1994 

0.00 

129.79 

.00490 

1995 

0.00 

134.97 

00490 

1996 

0.00 

140.33 

00500 

1997 

0.00 

145.30 

00510 

1993 

o.oo 

151.51 

00520 

1999 

0.00 

157.33 

00530 

2000 

0.00 

163.32 

14  0.000  100.900 

-2.50 


I 


Baseline  Scenario  R (billions  of  1975  dollars) 


(See  p.  2.4  for  key 
to  the  data.) 
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EVENT- IMPACT  RATIONALE 


Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 
Needs  of  Industry. 

To  estimate  the  impact  of  this  event  a 10  percent  capital  shortage  was 
assumed  (i.e.,  long-term  credit  market  funds  fall  by  10  percent).  It  is 
also  assumed  that  if  this  occurred  some  short-term  funds  would  be  recatego- 
rized as  long-term  which  reduces  the  shortage  by  1 percent.  This  9 percent 
impact  was  the  figure  used  in  the  TIA  analysis. 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Control  Are  Permanently 
Established. 

This  event  was  assumed  to  have  three  major  influences.  The  first  is  to 
reduce  risks  associated  with  long-term  lending.  The  second  is  to  control 
inflation  at  some  low  acceptable  level  which  then  reduces  the  uncertainty 
associated  with  long-term  investments.  The  third  is  to  put  a ceiling  on  the 
rate  of  return  to  long-term  investments.  The  combination  of  these  influ- 
ences, the  first  two  positive  and  the  third  negative,  would  have  a small 
positive  impact  on  the  amount  of  long-term  funds  raised.  The  impact  was  set 
at  1 percent. 

Event  151.  Corporate  Income  Tax  Rate  Is  Reduced  by  50  Percent  from 
1975  Levels. 

Corporations  were  assumed  to  spend  20  percent  of  the  reduction  in  tax 
on  investments  (increasing  internal  funds).  External  long-term  investment 
funds  were  assumed  to  fall  by  80  percent  of  the  decrease  in  tax.  Since 
firms  generated  these  funds  internally  it  seems  quite  certain  that  need 
for  external  funds  would  decrease  somewhat.  The  impact  based  on  calcula- 
tions using  1974,  1973,  1970,  and  1965  figures  was  estimated  at  -4  percent. 

Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  Mi  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  is  Balanced  on  an  Expenditure  Basis. 

Once  again  this  event  implies  a withdrawal  of  sorts  by  government.  The 
fact  that  the  government  balances  its  budget  implies  that  government  will 
borrow  less  in  credit  markets.  This  policy  move  by  the  Federal  Government 
would  decrease  investor  uncertainty  as  to  subsequent  monetary  moves.  The 
effect  is  positive  in  both  cases  and  was  assumed  to  boost  long-term  funds 
by  3 percent. 

Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and  Become 
Law  (20  Percent  Increase  over  1975  Levels). 

This  event  will  increase  the  amount  of  funds  generated  internally  by 
corporations.  It  is  assumed  that  since  the  firms  have  an  increased  supply 
of  internal  funds,  there  will  be  less  demand  for  long-term  external  funds. 
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To  calculate  the  impact,  external  long-term  funds  are  assumed  to  decrease  by 
80  percent  of  the  increase  in  depreciation  allowances.  On  the  average  from 
1972  to  1975  this  would  have  resulted  in  a 3.6  percent  decrease  in  long- 
term external  funds,  and  this  was  the  impact  used. 

Event  184.  Corporate  Profits  Distributed  as  Dividends  Are  No  Longer 

Taxed. 

The  increase  in  realized  dividends  by  investors  was  assumed  to  be  a 
windfall,  and  these  investors  re-invest  the  entire  amount.  In  addition, 
since  equity  is  now  more  attractive,  external  funds  were  increased  by  1.5 
percent  of  the  windfall.  These  2 impacts  combined  to  increase  long-term 
funds  by  6 percent  using  1972-1974  as  the  bases  for  calculation.  This  was 
the  impact  selected. 

Event  185.  In  Order  to  Improve  Municipal  Finance  Conditions,  Federally 

Guaranteed  Municipal  Securities  Are  Established  and  Issued. 

This  event  would  eliminate  completely  the  uncertainty  which  has  been  a 
significant  factor  in  the  municipal  bond  market.  Thus  investors  who  had 
supplied  firms  with  long-term  funds  would  switch  out  of  equity  and  corporate 
bonds  into  the  newly  guaranteed  municipals.  It  was  assumed  that  the  increased 
attractiveness  (almost  no  risk)  of  municipals  would  result  in  a 2.5  percent 
increase  in  sales.  This  increase  was  subtracted  from  long-term  funds  and  on 
a yearly  basis  averaged  1.5  percent  of  the  yearly  long-term  funds'  total  from 
1970  to  1975.  This  1.5  percent  was  used  as  the  impact  in  the  TIA  analysis. 
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Final  Sales  of  Goods  as  a Percent  of  Total  Final  Sales 


BASELINE 


This  indicator  was  included  in  the  scenarios  to  act  as  a proxy  for  the 
trend  toward  a service-oriented  economy.  Historically , as  the  U.S.  economy 
has  grown  there  has  been  a shift  away  from  a manufacturing  base  toward  more 
services.  In  1947  goods  output  was  approximately  60  percent  of  final  output 
(GNP) ; by  1975  goods  output  had  fallen  to  about  45  percent  of  final  output. 

A regression  approach  was  tried  in  deriving  the  baselines,  but  due  to 
the  extremely  rapid  growth  in  Scenarios  B and  C the  extrapolated  results 
were  not  satisfactory  (e.g.,  the  percentage  of  goods  output  in  Scenario  B 
fell  to  less  than  4 percent).  Nonetheless,  there  did  appear  a strong  need 
for  separate  baselines  for  this  indicator  since  the  growth  trends  seem  to 
be  the  major  causative  factor  in  the  behavior  of  this  indicator. 

It  was  decided  to  obtain  growth  rates  (or  in  this  case  negative  growth 
rates)  by  using  a simple  ratio  approach.  GNP  grew  at  an  annual  rate  of  3.5 
percent  from  1947  through  1975  while  percent  of  goods  output  fell  at  an 
average  rate  of  1.1  percent.  Since  the  future  growth  rates  for  GNP  in  each 
of  the  scenarios  are  given,  a simple  ratio  equation  was  derived. 

historic  growth  rate  of  growth  rate  of  goods  output 

goods  output in  each  scenario 

historic  growth  rate  of  annual  growth  rate  of  GNP  in 
GNP  each  scenario 

or 


1.1  = X 

3.5  GNP  growth  rate 

where  X is  the  estimate  of  the  growth  rate  of  the  percentage  of  goods 
output . 

Using  this  ratio  approach,  growth  rates  were  obtained  for  each  of  the 
scenarios.  Since  this  indicator  should  display  asymptotic  behavior  as  there 
will  always  be  some  minimum  production  of  goods,  each  of  the  derived  growth 
rates  were  reduced  by  one-third.  The  final  growth  rates  were 

Scenario  A -0.335 
Scenario  B -1.100 
Scenario  C -1.000 
Scenario  D -0.382 
Scenario  R -0.740 

These  growth  rates  were  applied  to  the  1975  base  figure  and  compounded 
to  yield  five  baselines  out  to  the  year  2000. 
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EVENT- IMPACT  RATIONALE 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

This  event  would  definitely  cause  a rise  in  prices  of  raw  materials. 

This  would  be  achieved  either  through  direct  price  increases  or  through 
reductions  in  supply  which  in  turn  would  lead  to  price  increases.  In  any 
case,  those  goods  (probably  most  durable  goods)  which  use  these  raw  materi- 
als for  inputs  would  rise  relative  to  other  economic  goods  (i.e.,  services 
and  some  non-durables).  This  relative  price  rise  would  cause  a shift  in 
demand  which  is  estimated  to  reduce  the  goods  percent  by  2. 

Event  33.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

The  capital  shortage  is  assumed  to  be  10  percent.  This  would  cause  the 
interest  rate  to  rise^  and  capital  spending  would  fall}  most  likely  causing 
some  reduction  in  output.  Since  the  output  of  durable  goods  is  more  affected 
by  cyclical  behavior  than  are  services  and  non-durables,  goods  production 
overall  should  fall.  These  two  forces,  reduced  capital  spending  and  some 
cyclical  downturn  in  durable  goods,  would  combine  to  reduce  the  goods  per- 
cent by  2. 

Event  56.  One-Halt  of  Consumer  Durables  Are  Fabricated  Using  Recycled 

Materials. 

There  are  two  basic  impacts  of  this  event.  The  first  is  that  there 
would  be  a significant  amount  of  capital  spending  to  reclaim  the  recycled 
materials.  The  second  is  that  the  prices  of  these  fabricated  goods  must 
be  lower  or  else  the  production  would  not  have  taken  place.  So  the  relative 
price  decrease  in  these  durable  goods  and  the  capital  spending  implied  would 
raise  the  goods  percent  by  an  estimated  0.9. 

Event  63.  R&D  Spending  in  the  United  States  Increases  from  the  Mid-1970^s 

Level  of  2.5  Percent  of  GNP  to  5 Percent  of  GN?_. 

The  long-term  impact  of  this  event  would  be  to  increase  productivity. 

With  increased  productivity  the  same  quantity  of  inputs  should  in  effect 
produce  more  goods.  Or  perhaps  the  increase  in  R&D  would  result  in  better 
goods  at  lower  real  prices.  In  any  case,  the  impact  of  this  event  on  goods 
percent  is  quite  small  and  was  estimated  at  0.7  percent. 

Event  77.  Congress  Enacts  a New  Tax  on  Goods  and  Services  Proportional 

to  Their  Environmental  Impact,  Allocating  These  Funds  for  Enviro_mte_ntal 

Improvements. 

It  was  assumed  for  this  event  that  the  production  and  consumption  of 
goods  has  a greater  environmental  impact  than  services.  If  this  is  in  fact 
true  then  the  prices  of  goods  (including  the  tax)  would  rise  relative  to 
other  prices.  This  increase  in  relative  price  would  cut  down  on  their 
production  and  consumption.  The  impact,  small  but  significant,  was  esti- 
mated at  -1  percent. 
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Event  97.  Middle-Class  Attitudes  Toward  Work  Are  Challenged  by  the 
Rise  of  Strong  Avocational  Interests. 

This  event  implies  that  there  is  a trend  away  from  materialism  toward 
a life-style  which  concentrates  more  on  non-resource  consuming  activities. 
There  is  still  a drive  toward  personal  satisfaction  but  not  through  the 
consumption  of  more  goods.  The  impact  was  assumed  to  be  a 2 percent  de- 
crease in  the  goods  percent. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate 
Multilateral  Agreements  with  LDC's,  Assuring  Access  to  Raw  Material 
Supplies  for  Consumer  Nations  and  Stable  Export  Earnings  for  Producing 
Nations . 

This  event  implies  that  the  United  States  will  have  few  or  no  supply 
interruptions  in  the  future.  In  addition  there  is  no  need  to  build  large, 
expensive  extraction  facilities  since  non-domestic  supplies  are  stabilized. 
The  agreement  would  most  likely  result  in  somewhat  higher  prices.  These 
effects  combine  to  cause  a slight  decline  in  the  goods  percent,  estimated 
at  -0.4. 

Event  182.  Accelerated  Depreciation  Allowances  Are  Approved  and 
Become  Law  (20  Percent  Increase  over  1975  Levels). 

This  event  would  tend  to  boost  business  expenditures  for  new  plant 
and  equipment.  Even,  however,  if  all  the  funds  raised  by  the  increase  in 
depreciation  allowances  were  spent  on  capital  goods,  the  maximum  impact 
on  the  percentage  at  goods  is  only  approximately  0.5  percent.  This  was 
the  impact  used. 
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Average  Revenues  Per  Kilowatt-Hour,  All  Sectors 


BASELINE 


A fit  to  data  for  the  past  23  years  gives  projections  that,  following 
the  historic  trend,  continue  the  decline  in  the  price  of  electricity.  Utili- 
ties have  operated  in  a substantially  different  environment  in  recent  years 
when  they  have  been  faced  with  escalating  costs  for  capital  equipment,  for 
fuel,  and  for  environmental  control.  Uncertainties  over  siting  and  fuel 
supply  have  seriously  impacted  utility  planning. 

It  was  felt  that  the  increases  in  the  price  of  electricity  realized 
since  1970  were  representative  of  the  future  nature  of  utility  economics. 

A straight-line  fit,  while  giving  a low  r2  of  0.67,  resulted  in  an  acceptable 
projection  for  at  least  the  next  decade.  While  some  foresee  a leveling  off 
in  the  period  beyond  1985,  the  projected  value  for  the  year  2000  does  not 
exceed  a reasonable  value. 

The  price  of  electricity  has  been  rising  since  1970,  principally  be- 
cause of  increased  fuel  costs,  interest  charges,  and  operating  costs.  While 
a future  stabilized  economy  may  be  expected  to  slow  the  rate  of  growth  of 
these  factors,  further  increases  in  electric  rates  will  be  brought  about  by 
increased  capital  costs  particularly  for  nuclear  plant  and  for  pollution- 
control  equipment.  Fuel  costs  must  still  be  considered  uncertain  and  will 
continue  to  exert  a pressure  on  electric  prices.  On  the  balance,  however, 
the  outlook  is  for  a slower  rate  of  increase  in  the  price  of  electricity 
than  in  the  period  1970-1975.  The  straight-line  extrapolation  indicates  a 
moderate  increase  in  electricity  price  and  that  future  economic  circumstances  will 
produce  a smaller  percentage  impact  on  electric  utility  revenues. 
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EVENT-IMPACT  RATIONALE 


Event  34.  The  Atlantic  Outercontinental  Shelf  Produces  1 Million 
Barrels  of  Oil  pet  Day. 

Successful  exploitation  of  the  Atlantic  OCS  will  be  a strong  indication 
of  the  determination  of  the  United  States  to  exert  leverage  on  the  price  of 
imported  oil  through  the  development  of  domestic  sources.  It  is  also  assumed 
that  coal  is  maintained  in  the  same  competitive  position  with  oil  and  that  a 
drop  in  oil  price  indicates  a drop  in  total  fossil  fuel  costs.  If  fossil 
fuels  in  the  1980's  contribute  60  percent  to  electrical  generation  inputs  and 
fuel  costs  account  for  about  30  percent  of  electricity  price,  and  it  is  assumed 
that  the  occurrence  of  the  event  results  in  the  decline  of  oil  prices  by  25 
percent  and  that  this  is  ultimately  followed  by  similar  competitive  adjust- 
ments in  coal  prices,  the  impact  on  electricity  price  will  be  about  a 5 
percent  reduction.  A relatively  long  time  period  is  assumed  to  realize  the 
reduction  in  oil  prices  as  maximum  production  levels  are  achieved  and  the 
time  to  maximum  impact  is  taken  to  be  one  decade. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investments 
of  Industry. 

The  electric  utility  industry  can  be  expected  to  be  particularly  sensi- 
tive to  this  event  since  its  capital  requirements  in  relation  to  revenues 
are  very  large.  The  occurrence  of  this  event  will  drive  interest  rates  up  very 
high  and  force  utilities  to  use  old  equipment  rather  than  retire  it.  If  this 
event  increases  both  capital  costs  and  operating  and  maintenance  costs  by  50 
percent  and  if  both  of  these  contribute  approximately  50  percent  to  the  total 
price  of  electricity,  there  will  be  a total  increase  of  25  percent.  Regulatory 
adjustments,  however,  will  undoubtedly  ease  the  impact  of  the  event.  A 20  per- 
cent increase  is  judged  to  be  the  maximum  impact  due  to  this  event,  with  the 
years  to  maximum  impact  being  approximately  equal  to  the  lead  time  for  the 
development  of  the  new  plant. 

Event  59.  Publicly  Owned  Petroleum  Company  Is  Established  that  Supplies 
20  Percent  of  the  Domestic  Market. 


A major  purpose  for  creating  such  a company  is  to  provide  fuel  at  a 
lower  cost  than  would  otherwise  prevail.  Oil  prices  are  assumed  to  be 
reduced  by  10  percent  under  the  competitive  stimulus  of  a public  oil  com- 
pany. As  reasoned  in  Event  3A,  if  this  indicates  a similar  decline  in 
coal  prices,  the  price  of  electricity  will  decline  by  about  2 percent. 

An  oil-price  drop  would  be  felt  within  the  few  years  it  would  take  to 
establish  the  large  market  share  for  the  national  oil  company,  and  five 
years  were  taken  to  maximum  impact. 

Event  67.  Prices  of  All  Prime  Energy  Sources  Are  Totally  Deregulated. 

It  is  assumed  that  the  prices  of  all  fuels  will  rise  by  30  percent.  If 
fuel  costs  account  for  about  30  percent  of  the  total  electrical  price,  the 
impact  on  electrical  price  will  be  nearly  a 10-percent  increase.  The  maximum 
impact  would  be  felt  very  quickly  after  the  implementation  of  the  event,  and 
two  years  to  maximum  impact  have  been  assumed. 
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Event  100.  Coal  Production  Fails  to  Reach  Projected  Levels  Because  of 
Labor  Problems  and  Adequate  Transportation  and  Environmental  Constraints. 

For  this  event  a shortage  of  200  million  tons  has  been  assumed  out  of  an 
expected  1 billion  tons  per  year  for  the  1980's  projected  by  the  FEA  ("Coal," 
Project  Independence,  Federal  Energy  Administration,  November  1974)  . Occur- 
rence of  this  event  means  that  energy  inputs  of  2.5  million  barrels  of  oil 
per  day  equivalent  will  be  required  to  make  up  for  the  deficit.  On  the  assump- 
tion that  fossil  fuel  prices  would  increase  15  percent  and  that  fossil  fuels 
in  the  1980's  account  for  60  percent  of  electrical  fuel  inputs  and  that  30 
percent  of  electricity  prices  is  fuel  cost,  the  impact  on  the  price  of  elec- 
tricity will  be  an  almost  3-percent  rise.  The  problems  suggested  by  the 
event  are  assumed  to  be  resolved  after  several  years,  and  the  effect  on 
electricity  price  is  ultimately  reduced  to  zero. 

Event  153.  Costs  for  Electric  System  Equipment  Accelerate  at  10  Percent 
Above  the  General  Inflation  Rate. 

The  impact  of  this  event  will  be  to  increase  capital  costs  for  electric 
system  equipment  as  a result  of  an  increasing  demand  for  such  equipment  and 
also  as  a result  of  the  increasing  sophistication  required  for  such  equip- 
ment. If  electrical  system  costs  amount  to  50  percent  of  the  price  of  elec- 
tricity, this  would  result  in  a net  5 percent  increase  in  electric  prices. 

Event  154.  Industry  Difficulties  and  Foreign  Pressures  Force  the  Price 
of  Fossil  Energy  to  Rise  to  the  Oil  Equivalent  of  $20  per  Barrel  in 
Real  Terms . 


This  is  a near  doubling  of  the  price  of  energy  over  current  levels.  If 
fossil  fuels  amount  to  60  percent  of  electrical  inputs  and  fuel  costs  account 
for  30  percent  of  the  price  of  electricity,  this  event  will  result  in  approxi- 
mately a 20  percent  increase  in  the  price  of  electricity.  This  price  change 
will  take  place  rather  rapidly  within  a few  years  following  the  dislocating 
circumstances  suggested  in  the  event. 

Event  171.  OPEC  Dissolves. 

OPEC  dissolution  will  result  in  a large  drop  in  foreign  oil  prices,  and 
this  will  put  great  pressure  on  domestic  oil  and  coal  prices.  If  the  subse- 
quent net  reduction  in  fossil  fuel  prices  is  25  percent,  if  fossil  fuels  in 
the  1980 's  contribute  60  percent  to  electrical  generation  inputs,  and  if 
fossil  fuels  account  for  30  percent  of  electrical  prices,  the  impact  of  the 
event  on  electricity  price  will  be  to  reduce  it  by  nearly  5 percent.  It  may 
be  expected,  however,  that  this  erosion  of  all  fossil  fuel  prices  will  develop 
over  a substantially  long  time  interval,  and  10  years  was  assigned  for 
maximum  impact. 
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Ratio  of  Domestic  Production  of  Crude  Oil,  Lease  Condensate, 
and  Natural  Gas  Liquids  to  Domestic  Demand  for  Refined  Products 


BASELINE 

2 The  historic  values  for  the  ratio  are  fitted  well  by  the  baseline 
(R  = 0.90).  The  ratio  has  been  decreasing  monotonically  at  an  accelerat- 
ing rate.  New  domestic  oil  supply  growth  rates  have  declined  since  the 
1950's  as  cheap  foreign  oil  imports  expanded  to  meet  growing  demand.  If 
the  economics  of  the  oil  industry  continue  to  inhibit  domestic  production 
while  oil  demand  continues  to  grow  at  its  historically  high  rate,  dependency 
on  foreign  oil  supplies  will  greatly  increase.  The  sharp  rise  of  oil  prices 
in  this  last  half  decade  has  not  significantly  changed  the  ratio  by  either 
stimulating  production  or  attenuating  demand.  It  can  be  assumed,  there- 
fore, that  continuation  of  present  energy  economics  will  not  exert  any 
leverage  on  the  foreign  oil  demand. 


3.110 


T A 1 0 0 8 


00010 

1008 

1950  1975 

1976 

00020 

0.89457412 

00030 

1950 

90.08 

93 

00040 

1 951 

95.10 

92 

00050 

1952 

94.19 

92 

0,0060 

1953 

93,48 

91 

00070 

1 954 

90.20 

90 

00080 

1965 

89. S3 

90 

00090 

1956 

90.52 

89 

00100 

1957 

90.38 

88 

00110 

1 QS  8 

82.44 

87 

00120 

1 959 

83.26 

86 

00130 

1960 

81.28 

85 

00140 

1961 

81.93 

84 

00150 

1962 

80.31 

83 

00160 

1963 

80.42 

8? 

00170 

1 964 

79.55 

80 

00180 

1965 

78.29 

79 

00190 

1966 

79.26 

78 

C 020  0 

1967 

31 . 36 

76 

00210 

1 968 

79.  13 

75 

00220 

1969 

76.59 

73 

0 0 230 

1970 

76,87 

7? 

0024  0 

1971 

73.33 

70 

09250 

1972 

68.33 

68 

0 0.260 

1973 

63.24 

66 

00270 

1 974 

62.33 

64 

00280 

1975 

61.34 

63 

00290 

1976 

0.00 

61 

00300 

1977 

0.00 

S9 

00310 

1978 

0.00 

S7 

00320 

1979 

0.00 

54 

00330 

1980 

0.00 

52 

00340 

1981 

0 .00 

50 

0,0350 

1962 

0.00 

48 

09360 

1983 

0.00 

46 

00370 

1934 

0.00 

44 

00380 

1985 

0.00 

42 

00390 

1 986 

0.00 

40 

00400 

1987 

0.00 

38 

00410 

1983 

0,00 

36 

0'.0420  . 

1989 

0.00 

34 

00430 

1990 

0.0  0 

32 

00440 

1991 

0.00 

30 

00450 

1 992 

0.00 

29 

00460 

1 993 

0.00 

27 

00  470 

1994 

0.00 

25 

CO  4 8 0 

1995 

0.00 

24 

00490 

1 996 

0.00 

22 

00500 

1 997 

0.00 

21 

00510 

1998 

0 .00 

20 

00520 

1999 

0.00 

18 

00530 

2000 

0 .00 

17 

2000  1976  14  0.000  100. 

-0.04  2.94 

.18 
.63 
. 04 
.41 
.74 
.01 
.24 
.41 
.S3 
.59 
.59 
.54 
.42 
.23 
. 98 
.66 
.28 
.S3 
.32 
.73 
. 09 
. 36 
.62 
. 80 
.92 
.00 
.04 
. 04 
.02 
.96 
. 39 
.81 
.73 
.65 
.59 
.54 
• 52 
.53 
.57 
.66 
.80 
.99 
.24 
.55 
.92 
.35 
.85 
.41 
.04 
.74 
.51 


Baseline  (percent) 


(See  p.  2. A for  key 
to  the  data.) 


3.111 


EVENT- IMPACT  RATIONALE 


Event  11.  Use  of  Telecommunication  Reduces  the  Amount  of  All  Travel 

by  20  Percent. 

Transportation  accounts  for  50  percent  of  domestic  petroleum  production. 
Passenger  travel  consumes  75  percent  of  all  transportation  fuel.  A 20  per- 
cent reduction  in  the  fuel  demand  for  travel  would  mean  a nearly  8 percent 
decrease  in  total  petroleum  consumption.  Assuming  that  domestic  production 
remains  constant,  there  will  be  an  8 percent  increase  in  the  variable. ^ 

This  impact  would  develop  slowly  as  increasing  preferences  for  travel  are 
altered. 

Event  23.  Synthetic  Gas  from  Coal  Is  Commercially  Available. 

Pipeline  gas  from  coal  is  projected  to  reach  approximately  1 million 
barrels  oil  equivalent  per  day  in  1980.  ("Synthetic  Fuels  from  Coal," 

Project  Independence,  Federal  Energy  Administration  [November  1974),  pp. 
106-107.)  Assuming  consumption  of  20  million  barrels  of  oil  per  day  and 
that  all  of  the  gas  substitutes  for  oil,  the  impact  would  raise  the  in- 
dicator 5 percent.  From  the  point  of  introduction  of  a feasible  synthetic 
process,  additional  plants  will  be  expected  to  grow  as  natural  gas  supplies 
become  tighter  and,  therefore,  the  steady  state  impact  is  increased  to  10 
percent. 

Event  34.  The  Atlantic  Outer  Continental  Shelf  Produces  1 Million 

Barrels  of  Oil  Per  Day. 

The  1990  baseline  projection  for  the  ratio  of  domestic  petroleum  produced 
to  total  consumption  is  about  one- third.  Assuming  20  million  barrels  of  oil 
per  day  are  consumed,  domestic  production  will  be  nearly  7 million  barrels 
per  day.  If  the  OCS  supplies  1 million  barrels  a day  of  oil,  the  increase 
in  the  indicator  will  be  nearly  15  percent. 

Event  40.  Coal  and  Nuclear  Stations  Contribute  75  Percent  of  Electrical 

Energy. 

The  occurrence  of  this  event  will  greatly  reduce  the  use  of  oil  for 
electrical  generation.  The  percentage  of  total  oil  represented  by  elec- 
trical inputs  has  been  approximately  10  percent  in  the  1970 's  and  has  been 
projected  to  rise  to  15-20  percent  unless  coal  and  nuclear  sources  for  elec- 
trical generation  are  vigorously  developed.  The  occurrence  of  the  event 
will  keep  oil  demand  for  electrical  production  to  below  the  1970's  level, 
resulting  in  a potential  drop  of  about  10  percent  in  consumption  and, 
therefore,  an  increase  of  about  10  percent  in  the  variable. 


4 In  estimating  impacts,  changes  in  production  or  demand  are  assumed 
not  to  affect  one  another  so  that  the  percent  change  in  either  production 
or  demand  is  equal  to  the  percent  change  in  their  ratio. 
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Event  42.  Non-Petroleum  Sources  of  Primary  Power  for  Ground  Transporta- 
tion (Storage  Batteries.  Fuel  Cells,  Electromagnetic  Propulsion,  and 
the  Like)  Account  for  One-Quarter  of  the  Transportation  Energy  Demand. 

About  50  percent  of  domestic  petroleum  is  consumed  by  transportation 
which  is  95  percent  petroleum  dependent.  A 25  percent  reduction  in  trans- 
portation oil  would  imply  about  a 12  percent  decrease  in  total  petroleum 
consumption.  It  is  assumed  that  nearly  half  this  saving  would  be  needed 
by  the  electric  utilities  in  energizing  these  new  sources.  The  impact  was, 
therefore,  estimated  at  a 5 percent  saving  in  total  oil  consumption,  grow- 
ing gradually  to  7 percent  as  coal  or  nuclear  capacity  is  brought  on-line. 

Event  45.  A National  Program  for  Raw  Material  Resource  Rationing  Is 
Established . 

The  effect  of  this  event  is  to  decrease  oil  consumption.  A nominal 
increase  in  the  indicator  of  5 percent  would  mean  a decrease  of  1 million 
barrels  per  day.  The  program  is  assumed  to  be  implemented  in  one  year  with 
its  full  effect  realized  in  two  years. 

Event  47.  More  than  10,000  Miles  of  the  Interstate  Highway  System  Are 
Electrified  and  Automated  to  Accommodate  Dual-Mode  Automobiles. 

This  amount  of  mileage  represents  almost  one-quarter  of  the  interstate 
system  and  would  likely  be  near  metropolitan  centers.  Automobiles  consume 
more  than  55  percent  of  transportation  energy  (roughly  50  percent  in  urban 
areas).  Assuming  one-quarter  of  the  interstate  traffic  and  one-half  of  the 
urban  traffic  is  equipped  for  and  uses  electrified  highways,  potential  savings 
of  oil  would  amount  to  8 percent.  But  because  electric  utilities  will  use 
increased  oil  to  meet  this  additional  demand,  the  savings  was  assumed  to  be 
3 percent,  growing  to  5 percent  as  utilities  convert  to  coal  and  nuclear 
energy. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 
Needs  of  Industry. 

It  is  expected  that  the  impact  of  this  event  will  be  heavily  felt  on 
the  oil  production  industry.  The  economic  instability  this  event  suggests 
will  aggravate  the  conservative  attitudes  of  the  oil  industry  toward  domestic 
expansion.  The  maximum  impact  will  develop  slowly  as  the  consequences  of 
the  event  are  felt  throughout  the  economy,  and  a decrease  of  10  percent  was 
assigned  to  the  variable. 

Event  57.  $10  Billion  Per  Year  of  Government  Funds  Are  Devoted  to 
Urban  Transit  Svstem  Development  (Approximately  $2  Billion  in  1974). 

A quintupling  of  funding  for  transit  will  modernize  existing  systems 
and  underwrite  new  systems  of  public  transportation,  thus  leading  to  a more 
favorable  (greater  than  5 percent)  modal  split.  However,  it  is  assumed  that 
expenditure  on  highway  systems  remained  at  a rate  in  excess  of  $100  billion 
per  year  and  that  most  transit  systems  will  be  buses,  so  only  a slight  re- 
duction (2  percent)  in  oil  consumption  will  accrue.  As  the  expenditure  rate 
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for  transit  is  maintained,  public  acceptance  will  grow  and  a somewhat  greater 
(4  percent)  reduction  in  oil  consumption  is  assumed. 

Event  82.  A Progressive  Tax  is  Imposed  on  All  Energy  Usage  with  the 
Proceeds  Funneled  into  Energy  Production  Conservation  RSD  Programs. 

The  effect  of  this  event  would  be  to  reduce  petroleum  consumption. 

Price  elasticity  for  the  various  consuming  sectors  is  conjectural.  A 
nominal  decrease  in  consumption  of  5 percent  was  judged  to  be  not  unrea- 
sonable, implying  a 5 percent  increase  in  the  variable.  Such  an  impact 
could  be  seen  within  the  few  years  it  would  take  to  establish  this  kind 
of  a program. 

Event  89.  Federal  Funds  Are  Withheld  in  Order  to  Stop  Urban  Expressway 
Construction. 

This  measure  will  enhance  the  attractiveness  of  public  transportation 
as  a high  capacity  alternative  to  auto  congestion  of  the  urban  area.  Since 
transit  is  three  to  four  times  as  efficient  on  a per-passenger-mile  basis, 
fuel  consumption  will  be  reduced.  However,  motorists  will  be  reluctant 
to  abandon  the  convenience  of  the  auto,  and  those  who  do  not  will  be  con- 
suming even  more  fuel  in  stop-and-go  driving.  The  net  effect  of  this  event 
has  been  assumed  to  be  a savings  of  only  3 percent. 

Event  100.  Coal  Production  Fails  to  Reach  Projected  Levels  Because  of 
Labor  Problems,  Inadequate  Transportation,  and  Environmental  Constraints. 

For  this  event  it  is  assumed  that  coal  production  fails  by  20  percent 
or  200  million  tons  per  year  out  of  the  1 billion  tons  per  year  projected 
for  the  mid-1980's  by  the  FEA  ("Coal,"  Project  Independence,  Federal  Energy 
Administration  [November  1974],  p.  38).  The  FEA  projection  suggests  oil 
consumption  in  the  1980's  to  be  24  million  barrels  per  day.  Since  nuclear 
energy  cannot  respond  to  the  transient  posed  by  the  event  and  natural  gas 
will  be  in  short  supply,  the  shortage  will  be  compensated  by  imported  oil. 

An  increase  in  consumption  of  imported  oil  of  2.5  million  barrels  a day 
would  mean  a decrease  of  10  percent  in  the  variable,  and  this  was  taken  to 
be  the  impact.  The  aggravation  caused  by  this  event  is  assumed  to  begin 
immediately,  but  not  reach  its  maximum  for  several  years,  after  which  relief 
is  expected  as  the  difficulties  are  partially  resolved. 

Event  123.  Conservation  Efforts  Using  Newly  Developed  Technologies  (to 
Achieve  Increases  in  Thermal  Engine  Efficiencies,  Reductions  in  Heat 
Losses,  the  Productive  Use  of  Waste  Heat,  Etc.)  Reduce  Petroleum  Con- 
sumption by  20  Percent  from  Previously  Expected  I.evels. 

Estimates  as  high  as  savings  of  30  percent  of  total  energy  reduction 
tnrough  the  use  of  such  conservation  techniques  have  been  made  (for  example, 

L.  Schipper  and  Alan  J.  Lichtenberg,  "Efficient  Energy  Use  and  Well  Being: 

The  Swedish  Example,"  Science , Vol.  194  [December  3,  1976],  p.  1012).  A 
20  percent  reduction  in  consumption  for  petroleum  will  result  in  an  increase 
in  the  variable  of  20  percent.  Since  much  of  the  technology  for  accomplish- 
ing these  reductions  is  already  developed,  the  main  impediment  to  achieving 
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such  conservation  is  primarily  cost-effectiveness  and,  in  the  case  of  auto- 
mobiles, continuing  value  for  heavier  cars  and  high  horsepower  engines. 
Vigorous  pursuit  of  such  conservation  efforts,  however,  could  produce  re- 
sults in  a relatively  few  years. 

Event  124.  Increased  Exploration  and  Drilling  Activities  Double  the 

Rate  of  Discovery  of  Onshore  and  Offshore  Petroleum  Reserves. 

This  event  relates  the  level  of  domestic  production  to  general  economic 
activity.  The  National  Petroleum  Council  has  estimated  annual  reserve  addi- 
tions and  the  consequent  wellhead  production  of  petroleum  liquids  under 
several  different  appropriate  economic  and  political  scenarios  (National 
Petroleum  Council,  U.S.  Energy  Outlook:  Oil  and  Gas  Availability  [Washing- 
ton, D.C. : U.S.  Government  Printing  Office,  1973]).  The  most  optimistic 
of  these  scenarios  shows  an  increase  in  the  reserve  additions  of  100  per- 
cent over  the  most  pessimistic  scenario,  which  reflects  a low  finding  rate 
and  a current  downward  trend  in  the  drilling  rate.  The  result  in  wellhead 
production  is  an  increase  of  50  percent  between  these  2 scenarios.  An  in- 
crease of  50  percent  in  production  would  mean  an  increase  in  50  percent  of 
the  variable,  interpreting  the  event  as  indicating  the  increase  in  production 
from  what  it  would  have  been  otherwise.  The  years  to  maximum  impact  for  this 
event  are  consistent  with  the  time  frame  suggested  by  the  National  Petroleum 
Council. 
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Capital  Expenditures  by  Business  for  Air  and 
Water  Pollution  Abatement 


BASELINE 


Historic  data  for  the  variable  has  been  developed  only  since  1967,  when 
environmental  legislation  began  to  put  significant  new  demands  on  industry. 
The  baseline  fit  to  the  historic  data  is  good  (R2  = 0.91).  The  rapid  growth 
in  capital  expenditures  for  pollution  is  expected  to  continue  in  the  near 
term  but  to  level  off  as  air  and  water  standards  are  met  by  industry.  Never- 
theless, without  technological  breakthroughs  impacting  on  pollution  abatement 
economics  and  with  no  evidence  for  any  serious  relaxation  in  environemntal 
constraints,  the  baseline  projection  will  nearly  triple  by  the  end  of  the 
century. . 
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EVENT-IMPACT  RATIONALE 


Event  23.  Synthetic  Gas  from  Coal  Is  Commercially  Available. 

Although  the  combustion  of  gas  is  relatively  clean,  its  production  from 
coal  implies  air,  water,  and  solid  waste  (mine  spoil,  ash,  and  sulfur)  pol- 
lution. Further  air  pollution  may  be  incurred  if  coal  is  shipped  to  a gasi- 
fication site  remote  from  the  mine.  Hence,  it  was  estimated  that  an  additional 
3-5  percent  penalty  would  have  to  be  paid  to  control  air  and  water  pollution 
caused  by  gases  vented  during  sulfur  removal  and  burning  of  residual  oils  and 
tars  and  by  cooling  water  facilities  to  recycle  (in  some  processes,  polluted) 
water. 

Event  42.  Non-Petroleum  Sources  of  Primary  Power  for  Ground  Transporta- 
tion (Storage  Batteries,  Fuel  Cells,  Electromagnetic  Propulsion,  and  the 

Like)  Account  for  One-Quarter  of  the  Transportation  Energy  Demand. 

A shift  of  this  nature  alleviates  pollution  of  mobile  sources  at  the 
expense  of  manufacturers  and  utilities.  However,  U.S.  Commerce  Department 
data  indicate  utilities  spend  twice  as  much  for  pollution  abatement  per  unit 
of  energy  consumed.  A shift  of  one-quarter  of  the  transportation  energy 
demand,  recognizing  economies  of  scale  and  efficiencies  of  electric  propul- 
sion, has  been  estimated  to  increase  this  variable  by  3 percent  and  grow  to 
5 percent  as  more  coal  is  used  to  satisfy  demand  for  electricity. 

Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 

Needs  of  Industry. 

Business  expenditures  for  pollution  abatement  are  positively  correlated 
with  new  plant  and  equipment  expenditures.  As  sources  of  capital  become  scarce, 
business  will  invest  in  ventures  which  do  not  require  heavy  expenditure  in  "non- 
productive" pollution  equipment  and  may  have  to  defer  capital  investment  com- 
pletely for  lack  of  funds.  On  the  other  hand,  pressures  to  meet  environmental 
standards  will  continue.  For  these  considerations  the  impact  of  this  event  on 
abatement  expenditures  is  estimated  at  a -5  percent. 

Event  56.  One-Half  of  Consumer  Durables  Are  Fabricated  Using  Recycled 

Materials . 

U.S.  Commerce  Department  data  suggest  that  more  than  one-quarter  of  abate- 
ment expenditures  comes  from  durable  goods  manufacturers,  and  more  than  50 
percent  of  that  is  attributable  to  the  primary  metals  industries.  Since  the 
recycling  industry  will  itself  need  pollution  abatement,  the  apparent  reduc- 
tion in  abatement  expenditures  will  not  be  fully  realized  and  is  estimated  at 
2 percent,  growing  to  5 percent  as  the  recycling  industry  becomes  mature. 
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Event  77.  Congress  Enacts  a New  Tax  on  Goods  and  Services  Proportional 
to  Their  Environmental  Impact,  Allocating  These  Funds  for  Environmental 
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(See  p,  2.4  for  key 
to  the  data.) 
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All  Social  Welfare  Spending  as  a Percent  of  Gross  National  Product 


BASELINE 


As  was  the  case  for  government  spending,  attempts  to  obtain  separate 
baselines  were  unsuccessful.  The  very  rapid  growth  in  the  1960's  and  1970's 
was  almost  exponential  in  nature  and;  when  a regression  or  growth  rate  ratio 
approach  was  tried;  the  resulting  estimates  were  too  high.  A single  baseline, 
however,  gives  an  excellent  fit  to  the  historic  data  (R2  = 0.96)  and  shows 
that  as  the  gross  national  product  increases,  the  growth  rate  of  the  percentage 
of  social  welfare  spending,  while  still  positive,  decreases  as  one  might  expect. 
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EVENT- IMPACT  RATIONALE 


Event  54.  The  POD  Budget  Increases  to  at  Least  50  Percent:  of  the  Federal 

Budget  (About  27  Percent  in  1975). 

This  event  implies  a re-ordering  of  priorities  within  the  Federal  budget. 
It  is  assumed  that  this  event  occurrence  would  reduce  welfare  expenditures 
5 percent.  If  this  had  occurred  while  GNP  remained  stable  in  1975,  the  wel- 
fare expenditures  percent  would  fall  by  5.  This  was  the  impact  used  in  the 
TIA  analysis. 

Event  55.  Wage,  Price,  Profit,  and  Interest  Rate  Controls  Are  Permanently 

Established. 

Since  the  imposition  of  wage-price  controls  would  be,  in  effect,  a re- 
gressive tax  upon  the  needy  and  indigent,  it  was  assumed  that  the  Federal 
Government  would  move  to  take  ameliorative  action.  These  steps  would  in- 
crease welfare  spending  by  approximately  $15  billion.  The  impact  on  the 
variable  is  5 percent,  using  a 1975  base  for  calculations. 

Event  75.  A National  Program  of  Socialized  Medicine  Is  Established. 

The  implementation  of  socialized  medicine  was  assumed  to  have  a cost 
of  $50  billion.  This  amount,  however,  was  assumed  to  replace  private 
payments  for  medical  care  of  the  same  magnitude,  thus  leaving  GNP  unchanged. 
The  increase  in  the  welfare  expenditure  percent  was  approximately  18  on  a 
basis  of  1975  figures. 

Event  78.  Federal  Funds  for  Community  Development,  to  Revitalize  Cities, 

Increase  Three-Fold  over  the  1975  Level  (Community  Development  Funds 

Totaled  $3.2  Billion  in  1975) . 

The  level  of  spending  implied  by  this  event  is  $9.6  billion.  Of  this 
total,  80  was  assumed  to  be  new  funding  with  the  remaining  20  percent  coming 
from  budget  shifts.  The  expenditure  of  this  sum  was  assumed  to  cause  an 
increase  in  GNP  of  1.5  times  the  amount  of  the  increased  spending.  The  re- 
sultant increase  in  the  welfare  expenditures  percent  is  approximately  3. 

Event  84.  Federal  Government  Assumes  Full  Responsibility  for  All 

Public  Aid  Payments. 

It  was  assumed  that  this  event  would  cause  all  social  welfare  payments 
to  be  brought  up  to  minimum  Federal  levels.  The  cost  of  this  action  was 
assumed  to  be  about  $9  billion.  Based  on  1975  figures  this  would  increase 
the  welfare  expenditure  by  some  3 percent. 

Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of  the 
Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement  or 
Higher  Levels  of  Public  Education. 

While  the  cost  of  this  program  was  estimated  at  $15  billion  ($7  billion 
increases  in  Social  Security  and  about  $8  billion  for  education),  it  was 


> 


for 


assumed  that  the  net  effect  on  expenditures  on  social  welfare  would  be 
somewhat  less.  This  would  result  from  switching  already  budgeted  funds 
to  meet  this  specific  need.  The  effect  on  the  welfare  expenditure  was 
calculated  at  5 percent,  but  was  reduced  to  a 3 percent  increase  for  use 
in  the  TIA  analysis.  It  should  be  noted  that  this  adjustment  was  somewhat 
arbitrary  and  was  made  in  order  to  reduce  what  was  considered  to  be  a 
"high"  calculated  impact. 

Event  111.  Automated  Individual  Instruction  Is  Introduced  at  All 
Educational  Levels. 

The  cost,  in  terms  of  governmental  spending,  of  implementing  such  a 
program  was  assumed  to  be  $10  billion.  These  funds,  except  for  $1.5  billion 
obtained  from  budgetary  switching,  were  assumed  to  be  additional  or  new 
spending.  Calculating  on  a 1975  base,  the  impact  on  the  welfare  expenditure 
is  approximately  3 percent. 

Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards 
the  Monetary  Aggregates  (I.E.,  Mi  Grows  at  6 Percent)  and  Thus  Dis- 
penses with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal 
Budget  Is  Balanced  on  an  Expenditure  Basis. 

This  event  implies  a marked  change  in  the  degree  of  influence  by  govern- 
ment, specifically  at  the  Federal  level.  Since  the  event  is  qualitative, 
no  exact  computations  could  be  assumed.  Instead,  a 15  percent  reduction  in 
welfare  spending  was  assumed  and  used  in  the  TIA  analysis.  This  would 
imply  approximately  a $40  billion  cutback. 
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Unemployment 

In  order  to  derive  an  average  unemployment  rate  for  each  of  the  scenarios 
it  was  first  necessary  to  define  the  level  of  unemployment  which  is  to  be 
considered  full  employment.  There  has  been  and  continues  to  be  a great  deal 
of  controversy  in  economic  theory  as  to  what  level  of  unemployment  constitutes 
full  employment.  Most  economists  do  agree,  however,  that  a 4 percent  level  of 
unemployment  which  was  once  the  policy  target  is  too  low.  In  the  late  1960 's 
and  1970's  the  increased  participation  of  women  and  teenagers  has  pushed  the 
full  employment  target  to  at  least  5 percent  unemployment.  This  level  was 
chosen  to  represent  full  employment  in  the  five  socioeconomic  scenarios. 

In  any  conceivable  world  there  will  always  be  a certain  amount  of  fric- 
tional and  seasonal  unemployment  as  workers  change  jobs  or  are  laid  off  due 
to  weather  conditions.  Two  other  types  of  unemployment,  structural  and 
cyclical  (or  deficient  demand) , are  of  prime  interest  in  each  of  the  sce- 
narios since  these  two  basic  types  are  amenable  to  change  if  the  economic 
environment  and  the  policy  prescription  are  "correct." 

Table  3 depicts  a selected  list  of  indicators  and  their  role  in  each 
scenario  which  would  have  some  impact  on  unemployment.  Note  that  the  list 
is  selective  and  is  intended  to  be  suggestive  of  the  tenor  of  each  scenario. 
Using  this  information,  an  intuitive  estimate  of  the  unemployment  rate  was 
made  for  each  scenario.  A short  narrative  which  explains  the  reasoning 
involved  follows. 
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SCENARIO  A 


The  unemployment  rate  assumed  in  this  scenario  is  7 percent.  The  basic 
reason  for  this  rather  high  rate  is  the  low  rate  of  economic  growth.  Even 
though  population  growth  is  low,  and  although  the  Federal  Government  takes 
a number  of  steps  to  ameliorate  the  problem,  there  is  a large  base  of  unem- 
ployment. In  the  late  1970’s  and  into  the  earlier  part  of  the  next  decade 
there  was  a significant  amount  of  what  was  termed  cyclical  unemployment. 

As  time  progressed,  however,  and  Federal  efforts  were  somewhat  fruitless, 
this  unemployment  was  reclassified  as  structural  unemployment.  With  the 
shift  to  a low-growth  posture  many  of  the  unemployed  were  workers  whose  skills 
were  no  longer  needed  in  changing  economy.  As  the  century  closed  it  was 
clear  to  local  and  Federal  authorities  that  the  core  cause  of  the  unemploy- 
ment was  an  economy  which  simply  could  not  provide  enough  jobs.  The  unemploy- 
ment statistics  were  a stark  reminder  that  the  low-growth  policy  did  have 
significant  societal  costs  for  a small  portion  of  the  population. 


SCENARIO  B 


The  unemployment  rate  assumed  for  this  scenario  is  6 percent.  As  the 
economy  entered  the  early  1980 's  it  was  growing  at  rates  that  provided  a 
large  number  of  new  jobs.  With  population  growing  rapidly  these  new  jobs 
were  quickly  scooped  up  by  the  large  number  of  teenagers  and  women  who  were 
entering  the  labor  force.  The  labor  market  seemed  to  be  functioning  well 
and  the  Federal  Government,  along  with  state  and  local  authorities,  adopted 
a "hands-off"  attitude  in  the  labor  market. 

As  the  economy  grew  rapidly  there  was  much  retraining  that  was  needed 
to  provide  the  necessary  skill-mix  to  support  further  growth.  This  retraining 
which  was  on-going  from  the  mid-1980's  to  the  end  of  the  century  did  cause 
more  frictional  unemployment  than  had  been  the  case  in  the  past,  but  the 
goal  of  a better  job  made  it  worthwhile.  The  laissez-faire  policies  in  re- 
gard to  employment  policy  did  leave  the  poorly  educated,  low-skilled  minority 
workers  to  fend  for  themselves.  The  general  attitude,  however,  was  that  in 
good  time  the  market  mechanism  would  solve  that  problem  also.  But  as  the 
century  closed  this  hard-core  group  of  unemployables  was  the  basic  reason 
why  full  employment  had  not  yet  been  attained. 


SCENARIO  C 

The  unemployment  rate  assumed  for  this  scenario  is  5 percent  (the  full 
employment  level).  The  rapid  economic  growth  coupled  with  low  population 
growth  and  a very  active  governmental  role  are  the  principal  reasons  for  the 
successful  attainment  of  this  low  unemployment  rate. 

The  Federal  Government,  by  suggesting  a framework  for  population  dis- 
tribution and  by  revitalizing  cities,  made  a successful  attack  on  the 
pockets  of  structural  unemployment  which  frustrated  past  attempts  to  reach 
reach  full  employment.  In  fact,  at  both  the  .macro  and  micro  level.  Fed- 
eral policies,  along  with  the  rapid  growth,  supported  a smoothly  working, 
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efficient  labor  market.  The  5 percent  unemployed  was  composed  mainly  of  the 
frictionally  unemployed  and  those  who  worked  in  seasonal  employment.  There 
was  of  course  a residue  of  hard-core  unemployment,  but  the  successful  approach 
in  dealing  with  the  labor  market  achieved  virtually  full  employment. 

SCENARIO  D 

The  unemployment  rate  assumed  for  this  scenario  is  9 percent.  The  basic 
forces  behind  this  high  rate  are  low  GNP  growth,  high  population  growth,  and 
the  generally  chaotic  conditions  which  pervade  the  entire  economy. 

The  Federal  Government  attempted  a number  of  policy  options,  but  none 
were  successful  in  reducing  the  unemployment  rate.  When  the  relocation  and 
subsidization  of  rural  workers  was  undertaken  most  of  the  workers  involved 
could  not  find  continuous  employment  in  their  new  locales.  One  basic  cause 
of  the  low  GNP  growth  was  a capital  shortage,  and  this  had  a severe  impact 
on  the  labor  market  since  without  needed  capital  spending  there  were  few  new 
jobs  created.  In  addition,  cartels  formed  by  Third  World  countries  caused 
serious  supply  disruptions  in  key  materials  which  in  turn  led  to  increased 
unemployment . 

It  seemed  as  if  every  potentially  positive  step  governmental  authorities 
undertook  to  reduce  unemployment  failed  for  one  reason  or  another.  At  the 
same  time  the  increase  in  expenditures  on  these  fruitless  programs  increased 
the  Federal  deficit  and  thus  put  a limit  on  the  extent  of  new  ameliorative 
measures.  Local  authorities  were  seemingly  as  powerless  as  Federal  policy- 
makers, and  the  rather  poor  fiscal  conditions  of  states  and  municipalities 
prevented  the  adoption  of  locally  tailored  measures  to  reduce  the  amount  of 
joblessness. 

The  continued  high  unemployment  rate  was  one  of  the  best  indicators  of 
the  chaotic  economic  conditions  which  plagued  the  nation  as  the  twenty-first 
century  began. 


SCENARIO  R 

The  unemployment  rate  assumed  for  this  scenario  is  6.5  percent.  This 
rate  is  somewhat  higher  than  the  full  employment  level  of  unemployment,  and 
it  is  a result  of  moderate  GNP  growth  and  a comprehensive  planning  effort 
coordinated  at  all  government  levels. 

The  policy  framework  of  the  Federal  Government  contained  several  specific 
measures  aimed  at  reducing  the  level  of  structural  employment.  Among  these 
measures  were  government-subsidized  retraining  and  relocation  of  rural  workers, 
population  distribution  planning  guidelines,  revitalization  of  urban  areas, 
and  attempts  to  restrict  labor  force  growth  through  extended  education  and 
early  retirement.  While  each  of  these  policies  achieved  some  degree  of 
success,  there  remained  a portion  of  the  unemployed  that  was  seemingly  un- 
touched by  these  efforts.  Government,  wary  of  causing  a rise  in  inflation, 
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seemed  to  be  satisfied  with  the  moderate  success  in  reducing  unemployment. 
The  bulk  of  the  labor  force  was  content  with  its  economic  lot,  and  for 
the  remaining  unemployed,  there  were  programs  which  lessened  the  economic 
consequences  of  joblessness.  In  all,  government  and  the  populace  seemed 
satisfied  with  the  level  of  growth  and  the  accompanying  level  of  unemploy- 
ment. 
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Average  Weekly  Hours  of  Production  Workers 
on  Private  Non-Agricultural  Payrolls 

Projected  values  for  the  average  weekly  hours'*  were  computed  from  an 
identity  equation  relating  gross  national  product  (GNP),  the  output  per  man- 
hour of  all  persons  in  the  private  business  sector  expressed  as  an  index  of 
productivity  (IP),  the  size  of  the  civilian  labor  force  (CL),  and  the  un- 
employment rate  (U)  to  average  weekly  hours  (AVW) . The  identity  relation- 
ship expresses  GNP  as  a function  of  total  hours  worked,  and  the  productivity 
and  is  shown  in  the  following  equation: 

GNP  = (K) (CL) (1  - U) (AVW) (IP) 

The  product  (CL)(1  - U) (AVW)  equals  total  hours  worked,  in  which  CL 
is  given  in  millions  of  people,  and  U is  expressed  as  a fraction.  GNP 
is  expressed  in  constant  dollars,  and  the  index  IP  is  based  on  the  same 
reference  year  as  GNP.  K is  a constant  of  proportionality. 

Projected  values  for  AVW  were  computed  by  solving  for  AVW  and 
substituting  into  the  equation  projected  values  for  each  of  the  other  vari- 
ables. The  equation  for  AVW  is 

GNP 

AVW  " (K)  (CL)  (1  - U)  (IP) 

Projected  values  for  gross  national  product  (GNP),  the  civilian  labor 
force  (CL),  and  the  index  of  productivity  (IP)  were  taken  from  the  projections 
made  for  these  variables  computed  for  this  study.  Values  for  the  unemploy- 
ment rate  (U)  were  taken  as  the  unemployment  rates  were  defined  for  each 
scenario. 

Values  for  K have  exhibited  a slow  change  over  time.  Historical  values 
for  K were  obtained  by  solving  the  identity  equation  for  K and  substituting 
into  historic  values  for  each  of  the  other  variables.  The  time  series  for  K 
was  then  projected  by  a linear  regression  fit  to  the  historic  values.  The  re- 
sults may  be  seen  in  the  accompanying  plot  of  K as  a function  of  time  (Table  4 
and  Figure  3).  In  computing  AW,  the  projected  values  of  K were  used. 


5 The  definition  includes  the  total  private  sector:  mining  and  manufactur- 
ing; contract  construction;  transportation  and  public  utilities;  wholesale 
and  retail  trade;  finance,  insurance,  and  real  estate;  and  the  service  trades. 
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Table  A 

PROPORTIONALITY  CONSTANT,  K 
(Based  on  Constant  1975  Dollar  Values  of  GNP) 


Historic  Data  Projected  Data 


1950 

A. 37 

1976 

A.3A 

1952 

5.01 

1977 

A.  30 

195A 

A. 95 

1978 

A. 28 

1956 

A. 82 

1979 

A. 26 

1958 

A. 79 

1980 

A.2A 

1960 

A. 68 

1981 

A. 21 

1962 

A.6A 

1982 

A. 19 

196A 

A. 52 

1983 

A.  16 

1966 

A. 55 

19  8A 

A.1A 

1968 

A.5A 

1985 

A.  12 

1970 

A.  50 

1986 

A. 09 

1972 

A.A5 

1987 

A. 07 

19  7 A 

A. 08 

1988 

A.0A 

1989 

A. 01 

1990 

A.  00 

1991 

3.97 

1992 

3.9A 

1993 

3.92 

199A 

3.90 

1995 

3.88 

1996 

3.85 

1997 

3.83 

1998 

3.81 

1999 

3.78 

2000 

3.77 
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Labor  Force  Participation  Rate 


BASELINE 

The  historic  data  exhibit  cyclical  behavior,  though  the  general  trend 
reveals  a slow  increase  in  the  participation  rate.  A monotonically  in- 
creasing function  was  felt  to  adequately  characterize  the  long-range  be- 
havior of  the  variable.  Labor  force  participation  has  been  increasing 
primarily  because  of  the  entry  of  women  into  the  labor  force,  and  this 
trend  is  projected  to  continue.  Though  the  baseline  does  not  follow  the 
historic  cyclical  variations,  absolute  differences  between  fitted  values 
and  baseline  values  are  small. 
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EVENT- IMPACT  RATIONALE 


Event  53.  Capital  Resources  Are  Not  Able  to  Meet  Long-Term  Investment 
Needs  of  Industry. 


The  most  important  influence  on  labor  force  participation  rate  over  the 
long  term  is  the  availability  of  jobs,  since  persons  who  cannot  find  employ- 
ment over  a period  of  several  years  are  likely  to  withdraw  from  the  labor 
force  and,  in  addition,  prospective  new  entrants  such  as  teenagers  and  women 
are  likely  to  defer  their  entry.  Jobs  in  industry  are  primarily  created 
through  capital  investment  to  upgrade  or  expand  facilities,  and  a large 
proportion  of  service  jobs  are  directly  or  indirectly  generated  from  a base 
of  industrial  jobs.  Therefore,  lack  of  capital  resources  for  industry  would 
be  the  most  significant  blow  to  labor  participation  which  could  occur,  and 
a downward  impact  of  10  percent  or  6 percentage  points  is  estimated,  reach- 
ing its  maximum  in  3 years.  It  is  believed  that  at  present  about  2 percent 
of  the  labor  force  is  discouraged  workers,  and  we  assume  that  approximately 
this  same  percentage  would  additionally  become  discouraged  for  3 years  for 
a total  of  6 percent.  This  would  be  the  maximum,  for  it  would  be  incon- 
ceivable that  the  government  would  not  take  steps  to  provide  remedial  actions 
in  such  a contingency. 


Event  54.  The  POD  Budget  Increases  to  at  Least  50  Percent  of  the 
Federal  Budget  (About  27  Percent  in  1975). 


Such  a massive  increase  in  defense  expenditures  would  bring  a sharp 
spurt  in  the  labor  force  within  two  years  of  its  institution.  Not  only 
direct  jobs  in  defense  industries  would  be  affected,  but  also  suppliers 
to  these  industries  and  services  catering  to  the  additional  workers.  In 
1974,  payrolls  directly  attributable  to  defense  contracts  totaled  24.9 
billion.  Dividing  by  an  assumed  $10,000  per  worker  ($1500  higher  than  the 
average  manufacturing  wage)  an  approximation  of  2.5  million  workers  on 
direct  defense  contracts  is  obtained.  Applying  a multiplier  effect  for 
subcontracts  and  for  supporting  and  indirect  services,  we  arrive  at  an 
increase  of  7 percent,  or  4 percentage  points,  in  labor  force  participa- 
tion rate,  equivalent  to  adding  3.5  million  workers  a year  for  2 years. 

It  is  assumed  that  all  of  these  workers  represent  net  additions  to  the 
labor  force. 


Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of  the 
Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement  or 
Higher  Levels  of  Public  Education. 


In  1985  there  will  be  about  36  million  people  between  18  and  21  years 
of  age  and  between  55  and  64  years  of  age.  If  the  government  provided 
incentives  for  20  percent  of  these  2 groups  to  withdraw  from  or  not  to 
enter  the  labor  force,  a downward  impact  of  7 percent  in  the  labor  force 
participation  rate  would  result.  The  effects  would  be  felt  within  a year 
of  the  time  the  incentives  were  offered. 
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Event  94.  Twenty-Five  Percent  of  the  Work  Force  Does  Not  Work  the 
Standard  Five-Day,  Forty-Hour  Work. 

It  is  assumed  that  both  the  flexible  and  reduced  work  schedules  will 
bring  more  people  into  the  labor  force.  About  16  percent  of  the  employed 
now  voluntarily  work  part-time,  but  29  percent  of  the  unemployed  want  part- 
time  work.  Numerically,  1.1  million  persons  are  looking  for  part-time  jobs. 

If  schedules  were  made  more  flexible,  we  assume  that  this  number,  plus  an 
estimated  2 million  now  out  of  the  labor  force  because  of  the  non-availability 
of  the  hours  they  want,  would  obtain  jobs  or  enter  the  labor  force.  These 
two  groups  would  total  about  3 million,  or  a 3 percent  upward  impact  on  the 
labor  force  participation  rate.  It  would  take  two  years  to  maximum  impact 
as  people  out  of  the  labor  force  gradually  became  aware  of  the  new  opportu- 
nities. 

Event  96.  Fifty  Percent  of  Assembly  Line  Production  Is  Controlled 
by  Computers. 

It  is  difficult  to  estimate  the  net  impact  of  this  event  because  assembly 
line  losses  would  be  partially  offset  by  computer  operational  personnel  and 
gains  in  the  computer  manufacturing  industry.  On  balance,  we  estimate  about 
a 1.5  percent  drop  in  labor  force  participation  rate  as  unskilled  persons 
formerly  on  the  assembly  line  are  unable  to  find  work  and  drop  out  of  the 
labor  force.  This  would  be  a gradual  process,  taking  five  years  to  maximum 
impact. 

Event  97.  Middle-Class  Attitudes  Toward  Work  Are  Challenged  by  the 
Rise  of  Strong  Avocational  Interests,  Resulting  in  Decreased  Demands 
for  Career  Advancement  Opportunities. 

It  is  assumed  this  event  will  affect  dual-income  families.  Either  one 
partner  will  withdraw  from  the  labor  force  entirely  or  they  may  take  turns 
going  back  in  to  support  the  family.  The  event  implies  that,  generally,  all 
people  will  work  less.  It  could  also  heavily  influence  early  retirements. 

The  estimate  is  that  at  most  (five  years  after  it  makes  a strong  appearance) , 
this  event  could  reduce  the  labor  force  participation  rate  by  1.5  percent. 
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Civilian  Labor  Force 


Projected  values  for  the  size  of  the  civilian  labor  force  (CL)  were 
computed  from  projections  of  the  population  over  the  age  of  16  (Pop.  16+) 
and  projections  of  the  labor  force  participation  rate  (LPR)  from  the  follow- 
ing equation: 

CL  = (Pop.  16+) (LPR) 

Projected  values  for  the  population  over  the  age  of  16  were  taken  from 
the  Census  Bureau  projections.^  Series  1,  with  the  fertility  rate  of  2.7 
births  per  woman,  was  used  in  the  calculations  for  Scenarios  B and  D;  Series 
II,  with  the  fertility  rate  of  2.1  births  per  woman,  was  used  in  the  calcu- 
lations for  Scenario  R;  and  Series  III,  with  the  fertility  rate  of  2.1  births 
per  woman,  was  used  in  the  calculations  for  Scenarios  A and  C. 

The  projected  values  for  the  labor  force  participation  rate  were  taken 
from  the  TIA  projections  for  this  variable  computed  for  this  study. 


^U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Current  Population 
r.-purts,  Series  P-25,  No.  601,  Tables  7-9  (Washington,  D.C.:  U.S.  Government 
Printing  Office,  October  1975),  pp.  41-118. 
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Median  Number  of  Years  of  School  Completed 
by  the  Civilian  Non-Institutional  Population  25  Years  and  Over 


BASELINE 


Prior  to  1964,  the  Bureau  of  the  Census  did  not  report  educational 
attainment  annually,  and  figures  were  available  only  for  the  years  shown. 
The  baseline  fit  to  the  historic  data  is  good  (R2  = 0.87).  The  historic 
growth  rate  of  the  variable  has  been  declining  since  the  large  post-World 
War  II  gains.  The  baseline's  growth  rate  is  approximately  equal  to  the 
growth  rate  experienced  since  the  early  1960's. 
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EVENT-IMPACT  RATIONALE 

Event  54.  The  POD  Budget  Increases  to  at  Least  50  Percent:  of  the  Federal 
Budget  (About  27  Percent  in  1975). 

Such  a large  change  in  Federal  spending  for  defense  will  take  away  from 
Federal  funding  for  a wide  variety  of  social  services.  The  event  is  seen 
as  reducing  the  Federal  funding  for  higher  education,  and  a nominal  decrease 
of  1 percent  is  judged  to  be  the  maximum  impact. 

Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of  the 
Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement  or 
Higher  Levels  of  Public  Education. 

A primary  result  of  the  implementation  of  this  event  will  be  to  delay 
graduation  of  non-college-oriented  students  by  offering  courses  which  will 
make  them  more  attractive  candidates  in  the  job  market.  A 2 percent  increase 
in  the  variable  is  judged  to  mean  a successful  application  of  such  a program. 
The  maximum  impact  of  this  event  will  be  realized  over  a very  long  period  of 
time,  during  which  much  of  the  population  will  have  had  a chance  to  have 
been  exposed  to  the  new  educational  opportunities. 

Event  97.  Middle-Class  Attitudes  Toward  Work  Are  Challenged  by  the 
Rise  of  Strong  Avocational  Interests,  Resulting  in  Decreased  Demands 
for  Career  Advancement  Opportunities. 

The  thrust  of  this  event  is  to  lessen  some  of  the  demand  for  formal 
education.  While  avocational  interests  may  require  education,  such  offer- 
ings may  not  be  part  of  the  formal  curriculum.  The  event  will  lead  to 
informal  schooling  centered  about  new  cultural  directions  such  as  has  been 
seen  in  the  last  decade.  It  will  also  direct  some  energy  away  from  work- 
oriented  education  into  general  cultural  pursuits.  The  event  is  judged  to 
have  a negative  impact  on  both  the  movement  toward  college  from  high  school 
and  also  upon  achieved  levels  of  higher  education,  and  a -5  percent  impact 
is  assigned.  It  is  assumed  that  this  maximum  impact  is  realized  only  after 
one  generation  has  passed  through  the  public  educational  system. 
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Personal  Consumption  Expenditures  for  Transportation 
(Goods  and  Services) 

BASELINE 

In  order  to  assure  consistency  with  total  personal  consumption  expendi- 
tures, the  baselines  for  the  PCE  for  transportation  were  derived  by  regressing 
the  variable  against  total  PCE. 

The  regression  equation  was 

PCE  for  transportation  = -7.87  + 0.0142(total  PCE) 

Scenario-dependent  projections  of  the  total  PCE  were  derived  from  the  re- 
gression of  total  PCE  against  gross  national  product  (see  discussion  of  total 
PCE,  p.  4.29),  and  five  baselines  for  the  PCE  for  transportation  were  projected. 
In  this  way  the  baseline  behavior  of  the  transportation  component  of  the  total 
PCE  was  made  consistent  with  the  fundamental  economic  movement  of  each  sce- 
nario. Perturbations  about  these  separate  baselines  were  then  made  by  the 
TIA  analysis  for  each  scenario. 

Regression  Equation 


POLYNOMIAL  regression.  . . • • 

DEPENDENT  VARIABLE  <V>  FPCET  = PCE  FOR  TRANSPORTATION 
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Baseline  Scenario  A (billions  of  1975  dollars) 


(See  p.  2.4  for  key 
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EVENT-IMPACT  RATIONALE 


Event  11.  Use  of  Telecommunications  Reduces  the  Amount  of  All  Travel 

by  20  Percent. 

The  principal  impact  of  this  event  would  be  exerted  on  the  variable  cost 
elements  (e.g. , fuel,  personnel  costs,  etc.)  which  account  for  approximately 
35  percent  of  the  PCE  for  transportation.  A 20  percent  reduction  in  these 
variable  costs  would  result  in  a 7 percent  reduction  in  the  PCE  for  trans- 
portation. Increased  discretionary  travel  will  tend  to  offset  some  of  the 
ultimate  gain,  and  a 5 percent  decrease  in  the  PCE  for  transportation  is 
assumed.  It  is  also  assumed  that  a period  of  a decade  will  be  needed  to 
adjust  to  these  new  patterns  of  communication. 

Event  47.  More  Than  10,000  Miles  of  the  Interstate  Highway  System  Are 

Electrified  and  Automated  to  Accommodate  Dual-Mode  Automobiles. 

It  is  assumed  that  a system  like  this  will  be  at  least  partially  funded 
by  the  use  of  appropriate  vehicular  taxes  and  road  tolls  and  other  govern- 
mental funds.  Therefore,  the  total  cost  of  the  system  would  not  be  reflected 
in  the  PCE  for  transportation.  If  10  percent  of  all  vehicles  were  assumed 
to  have  dual-mode  capabilities  and  the  additional  costs  and  outlays  averaged 
$100  a year,  then  the  impact  on  the  variable  would  be  almost  a 1 percent  in- 
crease. 

Event  57.  $10  Billion  Per  Year  of  Government  Funds  Are  Devoted  to  Urban 

Transit  System  Development  (Approximately  $2  Billion  in  1974). 

Increased  urban  transit  system  development  will  attenuate  private  trans- 
portation usage.  Since  most  alternate  mode  decision  factors  are  time-elastic 
rather  than  cost-elastic,  and  this  level  of  expenditures  would  most  likely 
decrease  trip  time,  there  would  be  a substitution  of  public  transportation 
for  private  transportation.  This  substitution  will  cause  decreases  in  the 
PCE  for  transportation  because  of  the  inherent  cost  advantages  of  mass  trans- 
portation. These  time-elastic  relationships  cannot  be  calculated  on  an  ag- 
gregate level,  and  a nominal  3 percent  reduction  in  PCE  for  transportation 
is  assigned  to  reflect  the  changes  in  the  spending  patterns.  A maximum  im- 
pact of  ten  years  is  assigned  to  reflect  the  time  between  funding  and  system 
development. 

Event  67.  The  Prices  of  All  Prime  Energy  Sources  Are  Totally  Deregulated. 

The  deregulation  of  energy  prices  will  result  in  increased  costs  for 
fuels.  The  level  of  the  increase  is  sectorially  dependent;  i.e.,  dependent 
upon  the  energy  source.  However,  the  direct  relationship  between  the  in- 
crease in  the  costs  of  energy  and  the  PCE  for  transportation  is  obscured 
by  the  uncertainties  of  the  price-elastic  relationships  over  various  price 
ranges.  The  main  energy  sector  which  would  influence  this  indicator  is 
petroleum  products,  and  it  is  assumed  that  this  relationship  is  relatively 
inelastic.  If  the  price  of  gasoline  increases  by  50  percent  as  a result 
of  this  event  and  approximately  25  percent  of  the  PCE  for  transportation 
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is  cost  of  gasoline  and  oil,  it  is  assumed  that  there  will  be  a 10  percent 
increase  in  the  PCE.  The  maximum  impact  will  be  realized  as  prices  climb 
steadily  over  a period  of  several  (five)  years. 


Event  89.  Federal  runds  Are  Withheld  in  Order  to  Stop  Urban  Expressway 


Construction. 


This  will  result  in  the  increased  use  of  mass  transit  because  of  dif- 
ficulties in  vehicular  access  to  cities.  There  will  also  be  the  tendency 
to  relocate  within  the  urban  area  or  along  mass  transit  corridors  in  order 
to  take  advantage  of  mass  transit  because  of  the  relative  cost  advantages. 
The  change  from  private  vehicles  to  public  transportation  will  result  in 
a reduction  in  the  expenditures  for  transportation,  since  mass  transit 
systems  will  be  more  economical  per  passenger  mile.  A -2  percent  impact 
is  assigned. 


Event  95.  Half  of  All  U.S.  Employees  Have  30  Days  of  Work  Vacation  and 
15  Scheduled  Holidays. 


If  one-half  of  all  U.S.  employees  have  30  days  of  work  vacation,  it  will 
represent  approximately  a doubling  of  current  levels  of  vacation  time.  This 
would  stimulate  pleasure  travel.  An  increase  in  transportation  expenditures 
of  about  $50  per  employee  with  such  a lengthened  vacation  will  result  in  an 
approximate  2 percent  increase  in  the  variable. 


Event  171.  OPEC  Dissolves. 

The  dissolution  of  OPEC  will  result  in  lower  prices  for  oil,  which  will 
lower  the  PCE  for  transportation.  If  the  event  causes  a reduction  in  prices 
of  gasoline  of  20  percent,  and  if  gasoline  and  oil  comprise  about  20  percent 
of  the  PCE  for  transportation,  the  net  impact  on  the  variable  will  be  approxi- 
mately -5  percent.  The  effect  of  OPEC  dissolution  on  prices  will  not  be  im- 
mediate but  will  take  place  over  a period  of  a few  years,  during  which  the 
decline  in  gasoline  prices  will  be  realized. 
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best  available  copy 
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Personal  Consumption  Expenditures  for  Recreation 
(Goods  and  Services) 

BASELINE 


In  order  to  insure  consistency  with  total  personal  consumption  expendi- 
tures, the  baseline  for  the  PCE  for  recreation  was  derived  by  regressing  the 
variable  against  total  PCE. 

The  regression  equation  was 

PCE  for  recreation  = -11.3  + 0.00773(total  PCE) 

Scenario-dependent  projections  of  the  total  PCE  were  derived  from  the  re- 
gression of  total  PCE  against  gross  national  product  (see  discussion  of  total 
PCE,  p.  29),  and  five  baselines  for  the  PCE  for  recreation  were  projected.  In 
this  way  the  behavior  of  the  baseline  of  the  recreation  component  of  the  total 
PCE  was  made  consistent  with  the  fundamental  economic  movement  of  each  scenario 
Perturbations  about  these  separate  baselines  were  then  made  by  the  TIA  analysis 
for  each  scenario. 

Regression  Equation 
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EVENT-IMPACT  RATIONALE 


Event  67.  The  Prices  of  All  Energy  Products  Are  Totally  Deregulated. 

There  are  several  forces  working  in  opposition  vis-a-vis  this  event 
and  PCE  for  recreation.  The  goods  and  services  included  in  PCE  for  recrea- 
tion are  somewhat  energy-intensive,  and  deregulation  of  energy  products  would 
increase  the  cost  of  these  components.  Also,  deregulation  of  energy  prod- 
ucts would  result  in  increasing  transportation,  food,  and  ocher  costs  which 
would  decrease  the  discretionary  income  available  for  recreational  goods  and 
services.  These  forces  combine  to  cause  an  estimated  8 percent  in  the  PCE 
for  recreation.  This  estimate  is  somewhat  arbitrary  and  represents  a "best- 
guess"  estimate. 

Event  93.  The  Federal  Government  Attempts  to  Restrict  the  Size  of  the 

Labor  Force  by  Adopting  Policies  to  Encourage  Early  Retirement  or 

Higher  Levels  of  Public  Education. 

Successful  application  of  such  policies  would  require  that  living 
standards  are  not  impaired  and  that  family  incomes  and  retirement  incomes 
are  able  to  support  a modest  increase  in  leisure  spending.  Increasing 
the  number  of  retirees  and  the  number  of  young  people  who  are  free  from 
labor  schedules  is,  therefore,  assumed  to  increase  the  amount  spent  for 
recreation.  In  1985  there  will  be  approximately  36  million  people  between 
the  ages  of  18  and  21  and  between  55  and  64  years.  The  baseline  projections 
for  1985  for  PCE  for  recreation  vary  from  between  approximately  $80  and  $95 
billion.  If  approximately  20  percent  of  the  people  in  these  age  groups  is 
not  in  the  labor  force,  and  if  these  people  spend  approximately  $1  a day 
extra  on  recreation,  the  total  impact  will  be  to  increase  expenditures  for 
recreation  by  approximately  3 percent.  The  effect  of  such  policies  is 
assumed  to  occur  in  five  years. 

Event  94.  Twenty-Five  Percent  of  the  Work  Force  Does  Not  Work  the 

Standard  Five-Day,  Forty-Hour  Week. 

It  is  assumed  that  restructuring  of  the  40-hour  week  will  increase 
recreational  spending,  and  a nominal  1 percent  increase  is  assigned  to  the 
variable.  Six  years  will  be  required  for  changes  in  work  patterns  to  re- 
sult in  new  recreational  activities. 

Event  95.  Half  of  All  U.S.  Employees  Have  30  Days  of  Work  Vacation 

and  15  Days  of  Scheduled  Holidays. 

This  event  will  provide  opportunities  for  increasing  the  expenditures 
on  recreation.  Half  of  the  labor  force  projected  for  the  1980's  will  be 
about  50  million  people.  If  they  and  their  families  spent  an  additional 
$200  a year  on  recreational  activities,  the  impact  on  the  PCE  for  recreation 
would  be  about  10  percent.  This  rather  substantial  increase  will  come  about 
through  changes  in  patterns  of  and  an  increase  in  recreational  spending  and 
the  development  of  new  services  and  offerings  in  the  recreational  market. 

A fairly  long  period  (10  years)  will  be  required  to  provide  substantive 
changes  in  recreational  patterns  because  of  necessary  infrastructural  changes. 
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U.S.  Exports  to  the  European  Community* 


BASELINE 

2 

The  baseline  represents  a reasonable  fit  to  the  historic  data  (R  = 0.728), 
and  with  the  exception  of  the  year  1974  is  very  close  to  historical  experience. 
The  economic  boom  which  caused  an  unprecedented  increase  in  U.S.  exports  to 
the  European  Community  in  1974  is  interpreted  by  the  fit  program  to  be  anom- 
alous, and  future  export  behavior  bears  close  resemblance  to  the  more  gradual 
increases  evident  during  the  1960-1973  period.  The  1974  data  are  included  be- 
cause we  believe  the  recent  behavior  of  this  variable  should  be  taken  into 
account . 

*Data  for  the  European  Community  consist  of  aggregated  values  of  the 
United  Kingdom,  France,  and  West  Germany. 
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EVENT  IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  impact  of  commodity  cartels  on  U.S.  exports  to  the  European  Community 
is  essentially  a function  of  the  depressing  effects  on  GNP  likely  to  result 
from  cartel  actions  for  these  important  minerals.  The  European  Community  is 
approximately  45  percent  self-sufficient  in  bauxite,  but  imports  a vast  pro- 
portion of  its  consumption  of  manganese,  tin,  and  chromium.  These  are 
important  minerals  for  developed  country  economies  generally.  The  7 percent 
negative  impact  on  U.S.  exports  to  the  European  Community  is  therefore  a 
measure  of  the  declining  demand  for  goods  and  services  throughout  European 
economies  likely  to  result  from  the  depressive  effects  of  cartel  action.  The 
effect  is  likely  to  be  transitory;  Department  of  Interior  studies  on  the 
effects  of  cartel  actions  for  chromium  and  bauxite  on  the  U.S.  economy  indicate 
a fairly  rapid  supply  response  to  price  increases,  with  the  effect  that  over 
a period  of  approximately  4-5  years  the  cost  imposed  on  the  economy  begins  to 
decline.  This  substitution  effect  within  Europe,  plus  the  probable  displace- 
ment of  LDC  commodity  exports  to  the  European  Community  by  U.S.  exports  to 
Europe  of  such  commodities  as  bauxite  and  manganese,  are  likely  to  achieve 
a steady  state  impact  of  -1  percent  after  approximately  8 years. 

Event  171.  OPEC  Dissolves. 

Dissolution  of  OPEC  and  a return  of  global  prices  to  the  long-term 
supply  price — perhaps  between  $6  and  $8  per  barrel — is  likely  to  have  an 
immediate  and  positive  impact  on  European  growth,  and  therefore  on  demand 
for  U.S.  products.  Substantially  lower  petroleum  import  costs  are  likely 
to  reduce  inflation  in  Europe,  permit  more  expansionary  economic  policies 
on  the  parts  of  various  European  governments,  reduce  pressure  on  European 
balance  of  payments  and  balance  of  trade,  and  generally  improve  the  climate 
of  economic  relationships  among  the  major  OECD  countries.  The  estimated 
12  percent  maximum  impact  is  based  upon  historical  experience,  specifically 
the  level  of  increase  in  U.S.  exports  to  Europe  associated  with  substantial 
increases  in  the  level  of  European  GNP  growth.  For  example,  the  large 
growth  in  European  GNP  during  the  1969-1970  period  was  associated  with  an 
increase  of  U.S.  exports  to  the  European  Community  of  approximately  12.6 
percent  in  1974  dollars.  The  years  to  maximum  impact  of  approximately  4 
years  reflects  the  interval  necessary  for  governments  to  adjust  their  economic 
policies  toward  more  expansionary  measures,  while  the  reduction  in  steady 
state  impact  to  8 percent  reflects  the  negative  effects  of  petroleum  price 
decreases  on  future  U.K.  export  revenues  likely  to  be  available  as  North 
Sea  oil  comes  onstream. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

This  is  an  unprecedented  event  for  which  historical  data  is  not  parti- 
cularly useful.  The  creation  of  prohibitively  high  tariffs,  non-tariff 
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barriers,  and  investment  restrictions  by  definition  erodes  the  competitive- 
ness of  U.S.  products  in  foreign  markets  and  achieves  domestic  substitution 
by  forcing  importers  to  seek  goods  either  from  domestic  manufacturers  or 
from  other  foreign  suppliers.  The  decline  in  exports  here  of  30  percent  is 
likely  to  exceed  the  decline  associated  with  the  1958  recession,  which  was 
a period  also  associated  with  high  trade  and  investment  restrictions,  prior 
to  the  1963  Kennedy- round  negotiation  in  the  GATT  which  achieved  substantial 
tariff  reductions.  The  gradual  decline  in  steady  state  impact  to  25  percent 
reflects  the  likelihood  that  importers  of  certain  products  crucial  to  European 
economies  will  likely  be  given  some  sort  of  special  import  licenses  to  pur- 
chase those  American  products. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
Lateral  Agreements  with  LDC's,  Assuring  Access  to  Raw  Material  Supplies 
for  Consumer  Nations  and  Stable  Export  Earnings  for  Producing  Nations. 

The  impact  of  this  event  on  U.S.  exports  to  the  European  Community  is 
somewhat  similar  to  the  impacts  of  the  cartel  event,  in  that  both  have  the 
effect  of  raising  prices  on  imported  raw  material  from  the  less-developed 
country  commodity  exporters.  In  this  case,  however,  the  degree  of  price 
increase  is  likely  to  be  less  severe,  and  the  possibility  for  complete  cut- 
off of  raw  materials  is  limited  by  the  willingness  of  developed  countries 
to  agree  on  price  supports  for  those  raw  materials  which  are  exported. 
Therefore  the  maximum  impact  of  minus  4 percent  is  considerably  less  than 
is  the  case  with  the  cartel  event.  At  the  same  time,  the  years  to  steady 
state  impact  are  lengthened  by  virtue  of  the  fact  that  the  price  increases 
associated  with  this  event  are  not  likely  to  be  sufficient  to  bring  forth 
the  kind  of  supply  response  or  substitution  effects  which  we  saw  in  the  case 
of  the  cartel  event.  Furthermore,  this  probable  lack,  or  at  least  the 
sluggishness,  of  the  supply  response  is  likely  to  result  in  a more  enduring 
effect  on  the  European  demand  for  U.S.  products  than  is  the  case  with  the 
cartel  event. 

Event  191.  EC  Negotiates  a Series  of  Preferential  Trade  Agreements 

with  OPEC  Countries  Embodying  Preferred  EC  Access  to  OPEC  Crude  Oil 

at  Below  World  Prices  and  OPEC  Discrimination  in  Favor  of  EC  Exports 

in  Exchange  for  EC  Technology,  Technical  Assistance,  and  Lower  Tariffs 

on  OPEC  Manufactured  Products. 

— 

An  EC-OPEC  agreement  providing  the  European  Community  with  preferred 
access  to  OPEC  crude  oil  at  below  world  market  prices  could  have  a fairly 
substantial  effect  on  U.S.  exports  to  the  European  Community.  The  effects 
will  largely  be  felt  through  the  ability  of  European  manufacturers  to 
utilize  less  expensive  crude  oil  and  thereby  to  make  various  products  in 
which  crude  oil  is  important,  more  competitive  domestically  against  imports 
from  the  United  States.  Since  traditionally  European  manufacturers  have  had 
to  overcome  higher  energy  prices  in  competing  against  U.S.  products,  this 
event  would  amount  to  a substantial  reversal  in  the  cost  of  inputs  to 
European  manufactured  products  and  therefore  significantly  improve  the 
relative  competitiveness  of  European  against  American  products.  A negative 
impact  of  12  percent  on  U.S.  exports  is  estimated.  While  there  is  no 


historical  precedent  for  such  a decline,  under  other  circumstances — 
specifically  the  1958-1959  depression — U.S.  exports  to  the  European 
Community  fell  approximately  8.8  percent  in  1974  dollars.  It  should 
take  approximately  3 years  for  lower  OPEC  prices  to  begin  showing  up 
in  the  final  prices  of  European  products;  the  years  to  maximum  impact 
will  be  14  as  the  effect  of  access  to  lower-priced  OPEC  crude  oil  gradu- 
ally makes  its  way  through  the  entire  European  economic  system;  it  will  take 
another  five  years  to  a steady  state  impact  of  -6  percent  as  alternate  U.S. 
energy  sources  compensate  to  a certain  extent  for  the  EC-OPEC  agreement. 

Event  197.  Development  of  North  Sea  Oil  and  Natural  Gas  and  Further 
Growth  in  Nuclear  Power  in  France,  the  United  Kingdom,  Italy,  and 
West  Germany  Enable  Europe  to  Supply  65  Percent  of  Its  Energy  Needs. 

The  general  effects  of  significantly  increased  petroleum  from  the  North 
Sea  and  significant  growth  in  nuclear  power  would  be  to  contribute  importantly 
to  European  economic  growth;  enable  European  governments  to  pursue  much  more 
expansionary  fiscal  and  monetary  policies,  remove  some  of  the  political  and 
economic  incentives  for  import  controls,  and  generally  to  improve  the  economic 
climate  in  Europe  as  well  as  the  demand  for  imported  products.  The  accumu- 
lative effects  of  these  results  can  be  substantial  and  are  estimated  in  this 
case  at  approximately  +10  percent.  Again,  there  is  no  particular  historic 
precedent  for  this  estimate,  and  therefore  it  is  a rough  estimate  only. 
However,  it  is  not  inconsistent  with  certain  periods  in  U. S . -European  trade: 
for  instance,  the  growth  in  U.S.  exports  of  9.7  percent  between  1963  and 
1964;  12.6  percent  between  1969  and  1970;  and  22  percent  between  1972  and 
1973.  The  maximum  impact  of  10  percent  is  assumed  to  occur  at  approximately 
6 years.  The  decline  to  a steady  state  impact  of  7 in  3 years  reflects 
the  relative  decline  in  the  amount  of  energy  available  for  export  as  Euro- 
pean economies  use  more  petroleum  and  nuclear  fuel.  This  will  impinge 
negatively  on  the  European  balance  of  payments  and  might  conceivably  result 
in  a resumption  of  restrictive  trade  and  investment  policies. 

Event  217.  Japanese  Programs  to  Stimulate  Technological  Innovation 
Achieve  Technological  Parity  or  Superiority  in  Data  Processing,  Elec- 
tric Automobiles,  and  Pollution  Abatement  Equipment. 

The  effect  of  Japanese  technological  parity  or  superiority  in  these 
very  important  export  products  would  be  to  erode  the  U.S.  market  position 
in  Europe  for  the  same  products.  The  Japanese  are,  in  fact,  aggressively 
marketing  new  data  processing  systems  in  Europe,  are  entrenched  in  the  Euro- 
pean automobile  market,  are  actively  engaged  in  research  on  the  electric 
car,  and  are  well  advanced  in  the  area  of  pollution  abatement  equipment. 

Given  the  historical  experience  of  successful  Japanese  export  penetration 
of  both  the  United  States  and  Europe,  this  is  likely  to  have  a negative 
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effect  on  the  U.S.  export  base  in  the  European  Community.  Since  U.S. 
technology  is  also  progressing  during  the  period,  the  negative  effect 
is  not  likely  to  be  very  large,  and  the  estimate  of  -3  percent  impact 
is  the  result.  The  four  years  to  first  impact  reflect  the  amount  of 
time  it  may  take  for  European  importers  to  shift  suppliers  for  these 
products.  The  effect  of  these  innovations  on  the  U.S.  market  position 
in  Europe  will  be  gradual,  since  the  relative  improvements  over  American 
products  are  likely  to  be  incremental.  The  maximum  impact  is  also  likely 
to  be  the  steady  state  impact. 
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(See  p.  2.4  for  key 
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TIA  Event-Impact  Input  (Scenario  A)  (Cont.) 


(See  p.  2.4  for  key 
to  the  data.) 


U.S.  Imports  from  the  European  Community 


BASELINE 

The  baseline  represents  a good  fit  to  the  historical  data  of 
R2  = 0.88.  The  projection  is  very  close  to  the  historical  experience 
during  the  1963-1973  period,  and  the  fit  program  implicitly  assumes 
that  Che  dramatically  higher  1974  value  is  anomalous.  Thus,  the  base- 
line projection  depicts  a gradual  increase  in  U.S.  imports  from  the 
EC  commensurate  with  modest  year-to-year  demand  increases  from  CUP 
growth.  The  1974  data  are  included  because  we  believe  the  most  recent 
behavior  of  this  variable  should  be  taken  into  account. 
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EVENT-IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

Essentially  the  same  forces  are  at  work  here  as  were  evident  in  the 
relationship  between  this  event  and  U.S.  exports  to  the  EC.  In  this  case, 
however,  the  United  States  has  access  to  aluminite  ores  which  could  be 
developed  as  bauxite  prices  rose  in  response  to  the  resource  cartel.  In 
addition,  the  United  States  has  superior  technology  for  the  exploitation 
of  manganese  nodules  in  the  deep  seabed,  and  this  technology  is  both  available 
and  likely  to  result  in  significant  increments  in  manganese  production  in 
the  event  of  a manganese  cartel.  Therefore,  the  maximum  impact  is  likely 
to  be  both  less  severe  and  more  transitory  than  is  the  case  with  slack 
European  demand  resulting  from  resource  cartels,  and  a decrease  of  8 percent 
diminishing  to  zero  in  seven  years  is  the  estimated  impact. 

Event  171.  OPEC  Dissolves. 

The  forces  at  play  here  resemble  those  associated  with  the  re- 
lationship between  OPEC  dissolution  and  U.S.  exports  to  the  European 
Community.  One  would  expect  more  expansionary  government  economic  policy, 
lower  rates  of  inflation,  and  generally  increased  demand  for  both  domestic 
and  foreign  products.  The  explanation  for  the  somewhat  lesser  impact  here 
than  in  the  case  of  U.S.  exports  is  the  fact  that  the  United  States  is 
currently  less  dependent  upon  imports  of  OPEC  crude  than  is  the  EC,  and 
therefore  the  increment  in  demand  likely  to  result  from  a dissolution  of 
OPEC  is  slightly  less  than  is  the  case  with  the  European  Community.  The 
estimate  of  12  percent  as  a maximum  impact  is  consistent  with  the  large 
increases  in  U.S.  imports  from  the  European  Community  between  1970  and  1971. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

In  this  case  the  assumption  is  that  the  United  States  will  retaliate 
in  response  to  European  Community  and  Japanese  restrictive  trade  practices 
by  erecting  its  own  series  of  trade  and  investment  restrictions.  Given 
the  history  of  free  trade  in  the  United  States,  the  reaction  is  likely  to 
be  somewhat  less  severe  than  the  initial  action  on  the  part  of  the  Europeans 
and  the  Japanese.  However,  the  same  forces  are  operating  here,  and  the 
effect  of  course  would  be  to  substantially  impinge  upon  the  competitiveness 
of  Japanese  and  European  products  in  the  U.S.  market.  The  estimate  of 
23  percent  maximum  impact  has  no  specific  historical  precedent,  but  it  is 
believed  to  reflect  the  severity  of  this  event. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreements  with  LDC's,  Assuring  Access  to  Raw  Material  Supplies 

for  Consumer  Nations  and  Stable  Export  Earnings  for  Producing  Nations. 

The  forces  operating  in  this  case  are  the  same  which  caused  the  negative 
impact  of  commodity  cartels  on  U.S,  exports  to  the  EC.  Specifically,  the 
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effects  are  likely  to  include  a slightly  higher  rate  of  inflation, 
followed  by  more  restrictive  government  economic  policies  and  a slackening 
of  economic  growth  with  a resulting  decline  in  demand  for  domestic  and 
foreign  products.  However,  the  impacts  of  this  event  on  U.S.  imports  from 
Europe  are  somewhat  less  than  are  the  impacts  on  European  imports  of  U.S. 
products,  since  the  United  States  is  relatively  less  vulnerable  to  increased 
prices  of  imported  raw  materials.  Therefore,  the  effects  on  U.S.  demand 
for  foreign  products  is  estimated  to  be  a negative  3 percent.  Furthermore, 
there  will  likely  be  a more  immediate  and  more  successful  supply  response 
within  the  United  States  to  the  increased  import  prices  for  certain  raw 
materials.  A 10-year  time  frame  is  therefore  selected  to  steady  state 
impact  with  an  increase  to  a negative  2 percent  impact. 

Event  191.  EC  Negotiates  a Series  of  Preferential  Trade  Agreements  with 
OPEC  Countries  Embodying  Preferred  EC  Access  to  OPEC  Crude  Oil  at  Below 
World  Prices  and  OPEC  Discrimination  in  Favor  of  EC  Exports  in  Exchange 
for  EC  Technology,  Technical  Assistance,  and  Lower  Tariffs  on  OPEC  Manu- 
factured Products. 

The  effect  of  preferred  EC  access  to  OPEC  crude  oil  at  below  world  prices 
will  be  to  make  certain  EC  exports  more  competitive  in  the  U.S.  market. 

Such  exports  as  steel,  aluminum,  and  ultimately  certain  consumer  products 
are  likely  to  benefit  significantly  from  the  lower  cost  production  inputs 
implied  in  this  event.  Since  traditionally  energy  prices  have  been  somewhat 
higher  in  Europe  than  in  the  United  States,  the  reversal  of  this  trend  sug- 
gests that  the  result  in  terms  of  EC  competitiveness  might  be  quite  signifi- 
cant. The  positive  impact  of  8 percent,  while  not  based  on  any  specific 
historical  precedent,  seems  reasonable  considering  the  larger  increases  in 
European  exports  to  the  United  States  between  1967  and  1968  and  between  1972 
and  1973.  The  years  to  first  impact  reflect  the  amount  of  time  it  would 
probably  take  for  the  effects  of  access  to  lower  cost  petroleum  to  work  its 
way  through  to  domestic  production  and  export  prices  of  products  exported 
to  the  U.S.  market.  The  impact  of  8 percent  will  fall  off  during  the  next 
7 years  to  a steady  state  impact  of  4 percent  as  U.S.  offshore  and  Alaskan 
petroleum  and  other  energy  sources  come  onstream,  which  would  tend  to  com- 
pensate for  the  initial  European  advantage. 

Event  197.  Development  of  North  Sea  Oil  and  Natural  Gas  and  Further 
Growth  in  Nuclear  Power  in  France,  the  United  Kingdom,  Italy,  and 
West  Germany  Enable  Europe  to  Supply  65  Percent  of  Its  Energy  Needs. 

The  essential  forces  at  work  in  this  event  in  stimulating  EC  exports 
to  the  United  States  are  similar  to  those  in  operation  for  NAS  Event  191. 

The  essential  difference  is  in  the  immediacy  of  effect,  in  that  a certain 
increment  in  North  Sea  petroleum  will  most  likely  be  immediately  available 
for  export  to  the  United  States.  However,  the  bulk  of  the  impact  of  +9 
percent  reflects  the  benefits  to  a broad  range  of  European  manufacturers 
available  through  their  access  to  lower  cost  European  petroleum,  natural 
gas,  and  nuclear  power. 
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U.S.  Investments  in  the  European  Community 


BASELINE 

2 This  baseline  provides  an  almost  perfect  fit  to  the  historical  data 
(R  = 0.986).  It  depicts  a constant  significant  year-to-year  increase 
in  U.S.  investments  which  closely  reflect  historical  experience.  That 
experience  suggests  that  investment  policies  are  relatively  insensitive 
to  fluctuations  in  economic  activity  and  relatively  more  responsive  to 
perceptions  of  future  opportunity  and  foreign  government  investment 
policies.  Since  such  policies  should  become  progressively  less  restrictive, 
future  increases  in  U.S.  investment  is  a sensible  expectation. 
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EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium.. 

U.S.  investments  in  the  European  Community  exhibit  an  uninterrupted  in- 
crease during  the  past  20  years.  It  would  appear,  based  upon  historic  data, 
that  investments  may  be  relatively  less  sensitive  to  swings  in  economic  acti- 
vity than  to  government  policies  designed  to  stimulate  or  to  restrict  invest- 
ments. Therefore,  the  impact  of  cartelization  of  certain  key  raw  materials 
on  investments  is  not  likely  to  be  particularly  large.  The  effect  here  is 
a function  of  the  general  decline  in  economic  activity  in  Europe  which  is 
likely  to  result  from  cartel  activity,  as  well  as  the  possibility  of  U.S. 
government  intervention  designed  to  maximize  investments  domestically. 

This  suggests  a maximum  impact  of  -4  percent.  The  impact  whould  be  felt 
relatively  quickly  with  the  maximum  impact  declining  over  a 6-year  period  to 
a steady  state  impact  of  -1,  since  the  economic  effects  of  cartels  are  apt 
to  be  rather  transitory.  This  is  based  upon  the  assumption  that  there  will 
be  a supply  response  in  developed  countries  as  new  investment  opportunities 
in  alternate  resources  and/or  substitutes  are  created. 

Event  171.  OPEC  Dissolves. 

Again,  the  effect  of  dissolution  of  OPEC  will  be  felt  largely  in  terms 
of  generally  increased  levels  of  economic  activity  on  both  sides  of  the  Atlantic, 
a generally  less  restrictive  investment  climate  on  both  sides,  a freeing  up  of 
investment  funds  currently  going  into  new  energy  and  other  raw  material  sources, 
as  well  as  the  creation  of  new  investment  opportunities  in  certain  countries 
which  were  heavy  importers  of  petroleum.  On  the  other  hand,  the  impact  would 
be  greater  were  it  not  for  the  negative  effects  of  an  OPEC  dissolution  on  the 
United  Kingdom,  whose  investments  in  North  Sea  oil  would  suddenly  become  un- 
economic. Therefore,  the  main  hope  for  the  United  Kingdom  in  ultimately  es- 
caping from  its  present  balance  of  payments  and  general  economic  malaise  would 
likely  be  vitiated  by  dissolution  of  OPEC.  Furthermore,  the  investment  oppor- 
tunities existing  in  the  United  States  as  a result  of  this  event  are  likely 
to  be  very  compelling  for  potential  investors.  These  factors  have  led  us 
to  a maximum  impact  of  +5%,  with  a slight  falling  off  to  4%  after  12  years. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

By  definition,  the  effect  of  this  event  is  highly  significant.  Since 
the  event  represents  administrative  action,  the  effect,  which  is  estimated 
at  -20%,  would  also  be  immediate,  although  it  is  quite  likely  that  during 
an  interim  period  of  approximately  two  years  a certain  amount  of  investment 
will  continue  to  flow.  Furthermore,  the  capital  requirements  of  certain 
EC  industries  would  argue  for  continued  allowance  for  certain  incoming 
capital  through  the  period. 


Event  191.  EC  Negotiates  a Series  of  Preferential  Trade  Agreements  with 
OPEC  Countries  Embodying  Preferred  EC  Access  to  OPEC  Crude  Oil  at  Below 
World  Prices  and  OPEC  Discrimination  in  Favor  of  EC  Exports  in  Exchange 
for  EC  Technology,  Technical  Assistance,  and  Lower  Tariffs  on  OPEC  Manu- 
factured Products. 

The  essential  impact  of  special  EC  access  to  OPEC  crude  oil  at  below 
world  market  prices  is  to  make  the  European  Community  a much  more  attractive 
investment  climate  for  potential  U.S.  investors.  The  likely  response  on  the 
part  of  U.S.  investors  would  be  to  locate  manufacturing  facilities  in  the 
European  Community  in  order  to  take  advantage  of  access  to  less  expensive 
raw  material  inputs.  This  in  turn  would  make  U.S.  products  manufactured  in 
Europe  more  competitive  both  within  Europe  as  well  as  in  world  markets,  in- 
cluding the  U.S.  market.  This  logic  suggests  a maximum  impact  of  +7  percent. 
However,  these  advantages  are  likely  to  be  transitory,  as  new  U.S.  domestic 
sources  of  petroleum,  natural  gas,  and  nuclear  energy  come  onstream  during 
the  latter  part  of  the  period,  reducing  the  steady  state  impact  to  +3  percent. 

Event  197.  Development  of  North  Sea  Oil  and  Natural  Gas  and  Further 
Growth  in  Nuclear  Power  in  France,  the  United  Kingdom,  Italy,  and 
West  Germany  Enable  Europe  to  Supply  65  Percent  of  Its  Energy  Needs. 

The  effect  of  this  event  on  U.S.  investments  in  the  European  Community 
is  quite  similar  to  that  ascribed  to  the  EC-OPEC  preferential  trade  agree- 
ment. The  impact  should  be  essentially  the  same,  in  that  U.S.  investors  who 
locate  manufacturing  facilities  in  Europe  will  enjoy  the  benefits  of  lower- 
priced  petroleum  and  nuclear  power,  in  terms  of  the  competitiveness  of  their 
products  both  within  Europe  and  in  foreign  markets,  including  the  U.S.  market. 
However,  the  effects  are  apt  to  be  more  lasting  here  than  with  respect  to 
the  OPEC  event  since  these  energy  sources  will  of  course  be  more  stable,  and 
thus  the  competitive  advantages  which  they  confer  on  any  manufacturer's 
access  to  them  are  likely  to  be  more  durable.  Again,  the  maximum  impact 
of  7 percent  represents  an  important  but  not  unprecedented  increase  in  the 
level  of  investment  in  a single  year. 
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European  Community  Investments  in  the  United  States 


BASELINE 

2 

This  baseline  yielded  a fit  to  the  historical  data  of  R = 0.94,  in- 
dicating a close  parallel  with  historical  experience.  Those  data  indicate 
a steady,  significant  increase  in  European  investments  in  the  United  States. 
This  is  reflected  in  the  baseline  projection.  The  assumption  is  that  con- 
tinued elimination  of  investment  restrictions  and  equalization  of  production 
costs  in  the  European  Community  and  the  United  States  will  stimulate  further 
increases  in  EC  investments. 
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EVENT-IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

European  investments  in  the  United  States  are  currently  relatively  small, 
considerably  less  than  are  U.S.  investments  in  the  European  Community,  and 
have  increased  only  modestly  during  the  past  ten  years..  Therefore,  the  im- 
pact of  cartelization  on  European  investments  in  the  United  States  is  probably 
not  going  to  approach  the  impact  of  cartelization  on  U.S.  investments  in 
Europe.  While  the  general  decline  in  economic  activity  likely  to  be  associa- 
ted with  cartelization  is  apt  to  diminish  the  economic  incentives  for  invest- 
ments in  this  country,  there  is  a countervailing  force  in  that  certain  in- 
vestment opportunities,  particularly  in  alternate  raw  materials  such  as 
alumina  ores,  might  become  more  attractive  for  investors,  both  domestic  and 
European.  Therefore,  a relatively  modest  impact  of  -3  percent  is  estimated. 

The  impact  following  the  first  4 years  should  decline  to  a -1  percent  as 
alternative  raw  material  sources  weaken  the  effects  of  the  cartel  and  there 
is  a resumption  of  historical  levels  of  economic  activity. 

Event  171.  OPEC  Dissolves. 

This  event  is  liable  to  have  a significant  impact  on  the  level  of  Euro- 
pean investment  in  the  United  States.  The  dissolution  of  OPEC  is  likely  to 
free  up  significant  amounts  of  investment  funds  currently  being  directed  by 
both  European  governments  and  business  into  certain  European  extractive 
energy  industries.  The  opportunities  for  European  investors  in  the  United 
States  will  likely  expand  as  well,  as  certain  traditional  U.S.  heavy  in- 
dustries such  as  steel  and  automobiles  enjoy  a resurgence  as  a result  of 
lower  petroleum  costs.  This  combination  of  incentives,  plus  the  general 
increase  in  the  pace  of  economic  activity  and  the  general  healthier  economic 
climate,  are  likely  to  result  in  a substantial  increase  in  European  invest- 
ments. The  8 percent  figure  is  not  inconsistent  with  historical  experience: 
for  example,  the  10.2  percent  increase  in  European  investment  in  the  United 
States  between  1966  and  1967;  the  11.4  percent  increase  between  1969  and 
1970;  and  the  13.6  percent  increase  between  1970  and  1971.  The  maximum  impact, 
which  should  occur  after  seven  years,  should  be  identical  to  the  steady 
state  impact. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

This  event  could  have  a substantial  impact  on  European  investments 
in  the  United  States,  since  some  U.S.  retaliation  for  EC  investment 
restrictions  is  a virtual  certainty.  On  the  other  hand,  there  are  likely 
to  be  certain  industries  which  are  so  dependent  upon  increased  capital 
investments,  or  whose  future  capital  requirements  are  likely  to  be  suf- 
ficiently dependent  upon  foreign  investors,  that  the  likely  U.S.  response 
would  probably  not  be  as  completely  restrictive  as  the  European  restric- 
tions. In  effect,  a U.S.  response  to  this  event  would  be  selectively  re- 
strictive and  is  thus  not  likely  to  have  the  enormous  impact  on  investment 
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flows  that  the  European  restrictions  are  likely  to  call  forth.  Therefore, 
a maximum  impact  of  -9  percent  has  been  estimated,  with  a decline  to  5 
percent  after  14  years  to  allow  for  an  erosion  of  these  restrictions  as 
their  counterproductivity  becomes  manifest. 

Event  191.  EC  Negotiates  a Series  of  Preferential  Trade  Agreements 
with  OPEC  Countries  Embodying  Preferred  EC  Access  to  OPEC  Crude  Oil 
at  Below  World  Prices  and  OPEC  Discrimination  in  Favor  of  EC  Exports 
in  Exchange  for  EC  Technology,  Technical  Assistance,  and  Lower  Tariffs 
on  OPEC  Manufactured  Products. 

The  special  European  access  to  OPEC  crude  oil  at  below  market  prices, 
which  is  the  most  important  element  in  this  event,  would  enhance  investment 
opportunities  within  Europe,  since  access  to  lower-cost  crude  oil  would 
permit  European  manufacturers  to  produce  and  export  products  at  highly  com- 
petitive prices.  The  special  advantage  which  the  agreement  with  OPEC  con- 
fers is  likely  therefore  to  increase  the  level  of  investments  within  Europe 
as  well  as  attract  a certain  amount  of  investment  which  heretofore  had  been 
directed  at  the  American  market.  Furthermore,  the  nature  of  U.S .-European 
relationships  given  this  event  is  likely  to  deteriorate  to  the  point  that 
European  investments  in  the  United  States  will  be  relatively  less  welcome 
by  the  U.S.  government.  These  factors  lead  to  an  estimate  of  -3  percent. 
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U.S.  Imports  from  Japan 

BASELINE 

o 

This  baseline  yields  a fit  to  the  historical  data  of  R = 0.929, 
indicating  a close  parallel  with  the  historic  behavior  of  U.S.  imports 
from  Japan.  The  baseline  departs  somewhat  from  the  data  during  1973-1974, 
a period  which  the  fit  program  assumed  to  be  anomalous.  The  1974  data  were 
included  because  we  believe  the  most  recent  behavior  of  this  variable  should 
be  taken  into  account.  The  projection  depicts  very  substantial  year-to-year 
increases  with  the  rate  of  growth  slowing  somewhat  during  the  latter  period 
as  a saturation  point  is  approached. 
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EVENT-IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  Japanese  export  consciousness,  as  well  as  the  wide  array  of  official 
government  incentives  for  exporting  in  Japan,  are  reflected  in  almost  un- 
interrupted increases  in  Japanese  exports  to  the  United  States  regardless  of 
global  economic  circumstances.  This  insensitivity  of  Japanese  exports  to 
the  United  States  suggests  that  even  if  an  important  event  such  as  carteli- 
zation was  to  occur,  Japanese  industry  and  government  would  coalesce  in 
order  to  maintain  export  markets.  Therefore  a negative  impact  of  only  5 
percent  is  assigned  in  this  case,  as  contrasted  with  the  negative  impact 
of  8 percent  on  U.S.  imports  from  the  European  Community  in  the  event 
of  cartelization.  The  decline,  of  course,  reflects  a general  dimunition 
in  economic  activity  in  the  United  States,  the  changed  pattern  of  investment 
from  manufactured  products  toward  certain  extractive  industries  which  might 
provide  alternatives  to  the  minerals  which  are  being  restricted,  as  well 
as  a likely  reorientation  in  the  Japanese  economic  policy  toward  invest- 
ments in  "safe"  LDC  resource  suppliers.  As  in  the  case  of  U.S.  imports  from 
the  European  Community,  the  effect  of  this  event  is  likely  to  be  transitory 
as  new  substitute  and  lower  grade  ores  come  onstream  in  the  United  States 
and  the  historic  levels  of  economic  activity  resumes. 

>ent  171.  OPEC  Dissolves. 

ie  dissolution  of  OPEC  is  likely  to  have  immediate  and  profound  impact 
U.S.  imports  from  Japan.  The  Japanese,  free  from  their  overwhelming  de- 
pendence on  OPEC  petroleum, ' and  therefore  enjoying  substantial  benefits 
from  availability  of  lower  cost  petroleum,  will  see  their  exports  become 
much  more  competitive  in  foreign  markets.  At  the  same  time,  the  general 
level  of  economic  activity  in  the  United  States  will  pick  up  dramatically 
as  there  is  a resuscitation  of  traditional  U.S.  industries  that  have  suf- 
fered substantial  injury  as  a result  of  higher  priced  petroleum.  This 
combination  of  developments,  plus  the  effectiveness  of  Japanese  industry 
and  government  in  spotting  and  exploiting  export  opportunities,  should  re- 
sult in  an  impact  of  approximately  a positive  12  percent,  which  is  likely 
to  level  off  only  slightly  over  the  longer  term  to  a positive  effect  of 
10  percent. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

The  selection  of  the  maximum  impact  of  -25  percent  in  this  case  is 
arbitrary,  since  of  course  the  event  is  unprecedented  and  it  is  impossible 
to  predict  precisely  how  effective  the  Japanese  restrictions  are  going  to 
be,  or  how  immediate  and  restrictive  the  U.S.  retaliation  is  likely  to  be. 
However,  there  will  be  American  retaliation  because  the  Japanese  have  tradi- 
nally  enjoyed  a significant  trade  surplus  with  the  United  States,  and 
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therefore  the  restoration  of  prohibitive  Japanese  restriction  is  likely  to 
be  seen  much  less  sympathetically  in  the  United  States  than  is  the  erection 
of  European  restrictions.  The  retaliation  against  the  Japanese  is  likely  to 
come  in  the  form  of  both  increased  tariff  levels  and,  more  likely,  the  creation 
of  administrative  barriers  to  trade.  These  barriers  are  potentially  more 
restrictive  than  higher  tariffs,  in  that  in  many  cases  they  absolutely 
preclude  imports,  rather  than  simply  making  them  less  competitive  in  terms 
of  price,  as  is  the  case  with  tariffs.  However,  it  is  likely  that  there 
will  be  some  decline  in  the  steady  state  impact  to  a -18  percent,  both  be- 
cause of  complaints  of  U.S.  importers  who  rely  on  Japanese  products  as 
well  as  the  historic  effectiveness  of  the  Japanese  in  evading  trade  restric- 
tions through  various  devices  such  as  price-cutting  and  unilateral  redefini- 
tions of  voluntary  restraint  agreements. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreements  with  LDC’s,  Assuring  Access  to  Raw  Material  Supplies 
for  Consumer  Nations  and  Stable  Export  Earnings  for  Producing  Nations. 

In  this  case,  the  agreement  with  less-developed  countries  to  stabilize 
export  prices  is  likely  to  lead  to  an  inflation  of  those  export  prices 
which  should  endure  until  substitutes  are  found  within  the  importing  coun- 
tries. It  is  likely  to  result  in  a modest  decline  in  economic  activity  as 
governments  attempt  to  fight  inflation  through  restrictive  fiscal  and 
monetary  policies  and  direct  investments  into  the  extractive  sector.  These 
factors  are  likely  to  induce  a decline  in  Japanese  exports  to  the  U.S. 
market  of  perhaps  2 percent,  although  this  impact  should  diminish  to  1 
percent  as  economic  growth  resumes  in  the  various  developed  countries  in 
response  to  the  exploitation  of  new  sources  of  supply. 

Event  213.  Japanese  Completely  Liberalize  Trade  and  Investment 
Restrictions  on  Imports  of  Goods  and  Capital. 

The  Japanese  liberalization  of  trade  and  investment  restrictions  is 
likely  to  make  it  much  more  difficult  for  the  U.S.  government  to  respond 
to  certain  domestic  protectionist  interests  by  raising  trade  barriers  in 
response  to  Japanese  export  penetration.  In  effect,  this  increased  lack 
of  diplomatic  flexibility  will  create  a freer  U.S.  trade  and  investment 
climate,  resulting  in  substantially  increased  Japanese  exports,  particu- 
larly in  those  sectors  which  are  currently  heavily  protected,  including 
steel,  textiles,  and  other  consumer  goods;  certain  sectors  of  the  elec- 
tronics industry;  and  certain  chemical  products.  This  liberalization  of 
the  U.S.  trade  regime  in  these  sectors  will  have  a substantial  impact  on 
Japanese  exports  to  the  United  States,  particularly  considering  the  Japa- 
nese effectiveness  in  penetrating  and  holding  export  markets.  Thus  a 
positive  6 percent  impact  is  estimated  as  the  effect  of  the  initial  Japa- 
nese liberalization  makes  it  increasingly  difficult  for  the  U.S.  government 
to  protect  domestic  interests.  A decline  to  5 percent  is  expected  as 
Japanese  market  penetration  becomes  so  severe  in  these  sectors  that  the 
U.S.  government  is  ultimately  called  upon  to  seek  voluntary  restraint 
agreements  with  the  Japanese  in  these  sectors. 
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Event  217.  Japanese  Programs  to  Stimulate  Technological  Innovation 
Achieve  Technological  Parity  or  Superiority  in  Data  Processing, 
Electric  Automobiles,  and  Pollution  Abatement  Equipment. 

Japanese  exports  to  the  United  States  of  data  processing  equipment  are 
currently  virtually  nil.  However,  their  exports  of  automobiles  of  course 
are  enormous,  and  pollution  abatement  equipment  is  a growing  export  sector 
for  Japan.  The  effect  of  Japanese  technological  parity  or  superiority  in 
these  fields  will  quite  likely  be  an  important  increase  in  the  Japanese 
market  share  in  the  United  States.  This  is  likely  to  be  especially  the 
case  in  small  business  computers,  mini  and  micro  computers,  certain  kinds 
of  pollution  abatement  equipment,  and  the  electric  automobile,  which  will 
be  attractive  particularly  because  of  its  non-polluting  character  and 
utility  as  a town  car.  Maximum  impact  of  a positive  2 percent  in  this 
case  is  likely  to  decline  somewhat  to  a positive  1 percent  on  the  long- 
term basis  as  U.S.  technology  in  these  fields  reasserts  itself. 
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U.S.  Investments  in  Japan 


BASELINE 

2 

The  baseline  yields  a fit  to  the  historical  data  of  R = 0.943  which  indi-^ 
cates  a close  resemblance  to  historical  experience.  The  major  exception  is  1974, 
in  which  actual  investment  levels  exceed  the  baseline  by  over  $300  million. 

The  fit  program  thus  implicitly  assumed  that  the  1974  performance  is  anomalous 
and  that  future  investments  will  increase  gradually,  consistent  with  the  1960- 
1973  period.  The  1974  data  were  included  because  we  believe  the  most  recent 
behavior  of  this  variable  should  be  taken  into  account. 
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EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  current  level  of  U.S.  investment  in  Japan  is  relatively  modest, 
largely  as  a result  of  the  restrictiveness  of  Japanese  policy  on  foreign 
direct  investment.  Therefore  the  influence  of  cartelization  of  key  minerals, 
although  likely  to  diminish  the  level  of  economic  activity  in  both  Japan 
and  the  United  States,  is  not  likely  to  result  in  a substantial  decline 
in  the  level  of  U.S.  investment  in  Japan.  The  negative  impact  of  2 percent 
will  diminish  to  a zero  steady  state  impact  as  new  sources  of  either  these 
minerals  or  substitute  materials  are  developed  in  various  supplier  countries. 

Event  171.  OPEC  Dissolves. 

Japan  is  likely  to  be  the  major  beneficiary  among  all  the  developed 
countries  of  a dissolution  of  OPEC.  Being  heavily  dependent  on  OPEC  crude 
oil,  the  sudden  decline  in  the  price  of  imported  petroleum  into  Japan  should 
result  in  a dramatic  and  immediate  increase  in  economic  activity.  Certain 
Japanese  industries,  both  heavy  industries  and  manufacturers,  which  were 
hard  hit  by  the  embargo  and  subsequent  price  increases  of  petroleum,  are 
likely  to  benefit  substantially  from  this  event.  In  addition,  sizeable 
investment  funds  which  the  Japanese  government  has  directed  into  raw  material 
development  in  "safe"  foreign  areas  will  suddenly  be  freed  up  for  domestic 
investments  in  other  manufacturing  industries.  The  general  increase  in 
the  pace  of  economic  activity  is  likely  to  make  Japan  a very  attractive 
area  for  foreign  investment,  as  well  as  result  in  a generally  more  concilia- 
tory and  cooperative  economic  climate  between  Japan  and  the  United  States. 
Therefore,  a substantial  impact  of  U.S.  investments  in  Japan  is  estimated, 
despite  the  level  of  current  Japanese  restrictions  on  foreign  investors. 

The  positive  6 percent  impact  is  not  inconsistent  with  historical  experience 
associated  with  U.S.  investments  in  Japan,  particularly  the  periods  between 
1968  and  1969,  1970  and  1971,  and  1973  and  1974. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

Although  this  event  would  appear  to  be  catastrophic  in  terms  of  U.S. 
investments  in  Japan,  the  current  level  of  restrictions  is  so  high  that  the 
creation  of  even  greater  prohibitions  on  foreign  investment  would  have, 
although  important,  a somewhat  lesser  effect  than  would  the  impact  of  European 
prohibitive  trade  and  investment  restrictions  on  U.S.  foreign  investments. 
Presumably,  the  investments  already  made  by  U.S.  companies  in  Japan  have 
been  made  by  virtue  of  the  Japanese  government's  decision  that  a certain 
amount  of  foreign  capital  is  required  for  the  development  of  certain  Japanese 
industries.  Therefore,  it  is  unlikely  that  the  Japanese  government  would 
see  fit  to  sacrifice  a substantial  portion  of  these  investments,  and  would 
therefore  most  likely  make  special  allowances  to  retain  certain  investments 
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which  were  crucial  to  the  health  of  the  Japanese  economy.  Such  an  event 
would,  however,  be  a significant  rupture  in  the  U. S . -Japanese  commercial 
relationahip,  and  would  certainly  significantly  diminish  the  level  of 
investment.  A negative  15  percent  impact  is  estimated,  diminishing  to 
negative  11  percent  in  six  years. 

Event  213.  Japanese  Completely  Liberalize  Trade  and  Investment 

Restrictions  on  Imports  of  Goods  and  Capital. 

A complete  liberalization  of  Japanese  investment  restrictions  would 
be  a monumental  change  in  Japanese  investment  policy  and  would  very  rapidly 
enhance  the  attractiveness  of  the  Japanese  market  for  U.S.  investors.  By 
virtue  of  its  thriving  economy,  political  stability,  and  its  export  potential, 
Japan  is  an  inherently  attractive  country  for  foreign  investors.  Given  a 
liberalization  of  investment  restrictions,  there  would  be  a very  immediate 
and  very  dramatic  increase  in  a U.S.  investment  by,  we  approximate,  20  percent, 
with  a slight  decline  to  17  percent  to  allow  for  a modest  resurgence  of 
restrictions  in  order  to  protect  certain  strategic  Japanese  industries. 

Event  217.  Japanese  Programs  to  Stimulate  Technological  Innovation 

Achieve  Technological  Parity  or  Superiority  in  Data  Processing, 

Electric  Automobiles,  and  Pollution  Abatement  Equipment. 

The  achievement  of  Japanese  technological  superiority  or  parity  in 
these  products  is  likely  to  stimulate  U.S.  investment  in  Japan.  This 
achievement  first  of  all  is  likely  to  remove  some  of  the  incentive  from 
Japanese  protectionist  policies  on  trade  and  investment,  as  well  as  enable 
a more  creditable  diplomatic  assault  from  the  United  States  and  the  European 
Community  against  Japanese  protectionism,  on  the  basis  of  the  lack  of  need 
to  protect  strong  industries.  Second,  the  achievement  of  this  level  of 
technological  sophistication  is  bound  to  assist  in  the  growth  of  the  entire 
Japanese  economy  and  therefore  make  Japan  a more  attractive  area  for  foreign 
investment.  Third,  U.S.  manufacturers  who  had  been  exporting  to  Japan  in 
these  product  areas  will  likely  have  to  locate  manufacturing  facilities 
within  Japan  in  order  to  minimize  transportation  costs  and  maintain  their 
market  shares  in  the  face  of  stiffer  Japanese  competition.  These  factors 
should  increase  U.S.  investments  by  3 percent  over  the  baseline  projection. 
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Japanese  Investments  in  the  United  States 


BASELINE 

A close  fit  to  the  historical  data  for  this  variable  was  impossible 
to  derive  because  of  the  wide  year-to-year  fluctuations  in  Japanese  invest- 
ment. Without  the  past  as  a reliable  guide,  we  imposed  a limit  of  $1  billion 
on  the  value  for  the  year  2000.  Utilizing  this  limit,  the  fit  program 
yielded  the  baseline  shown.  It  depicts  a gradual  increase  in  Japanese 
investments,  with  the  rate  of  growth  declining  somewhat  toward  the  end  of 
the  period. 
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EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

Japanese  investments  in  the  United  States  have  historically  been  quite 
small  although  over  the  last  four  years  they  have  increased  substantially. 

In  the  event  of  resource  cartels,  the  Japanese  government,  which  traditionally 
takes  an  important  role  in  directing  the  size  and  purposes  of  Japanese 
private  investment  abroad,  is  likely  to  intervene  in  order  to  promote  private 
investment  in  those  countries  which  offer  promise  of  becoming  alternate 
sources  for  the  minerals  being  restricted.  This  conscious  government  policy, 
combined  with  the  generally  lower  level  of  economic  activity,  are  apt  to 
produce  at  least  modest  negative  results  estimated  at  3 percent  on  the  level 
of  Japanese  investment  in  the  United  States.  A countervailing,  and 
ultimately  a minimizing  force,  is  the  likelihood  that  new  investment 
opportunities  will  be  created  in  the  United  States,  for  example,  in  develop- 
ment of  aluminite  ores,  which  may  ultimately  stimulate  a resurgence  of 
Japanese  investment,  with  the  effect  that  the  steady  state  impact  is  likely 
to  be  zero. 

Event  171.  OPEC  Dissolves. 

In  the  event  of  an  OPEC  dissolution,  Japanese  investments  in  the 
United  States  are  apt  to  rise  very  rapidly,  and  to  maintain  a relatively 
high  rate  of  increase  throughout  the  scenario  period.  There  is  likely 
to  be  a significant  freeing  up  of  Japanese  investment  funds,  relatively 
greater  investment  opportunities  in  the  United  States,  particularly  in 
traditional  manufacturing  and  heavy  industries,  general  improvement  in 
the  climate  of  U.S. -Japan  economic  relationships,  and  therefore  both 
greater  rewards  and  lesser  constraints  on  the  Japanese  investment  in 
the  United  States.  The  factors  should  contribute  to  a positive  impact 
of  9 percent,  with  a decrease  to  6 percent  after  14  years. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

The  impact  of  this  event  on  Japan  investments  in  the  United  States  is 
a function  of  the  almost  certain  retaliation  by  the  U.S.  government  which 
is  likely  to  impinge  significantly  upon  Japanese  investments  in  the  United 
States.  Of  course,  given  the  relatively  low  level  of  Japanese  investments 
currently,  and  the  fact  that  many  of  these  investments  are  in  industries 
which  require  them  in  order  to  maintain  competitiveness  domestically,  the 
impact  is  not  likely  to  be  severe,  but  will,  we  believe,  result  in  a negative 
impact  of  approximately  6 percent. 
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Event  210,  Completion  of  a Treaty  of  Peace  and  Friendship  with  the 
PRC  Leads  to  Very  Large  Japanese  Investments  In  Oil  Reserves  and 
Taiching  Purchases  of  More  Than  60  Million  Tons  of  Crude  Oil  From 
the  PRC. 

This  event  is  not  likely  to  Lave  a long-term,  significant  impact  on 
Japanese  investments  in  the  United  States.  While  the  initial  outlay  of 
funds  might  conceivably  diminish  the  availability  of  funds  for  investments 
in  the  United  States  by  perhaps  3 percent,  the  long-term  effect  would  be 
nil  and  even  conceivably  positive  to  the  extent  that  access  to  PRC  crude 
oil  would  benefit  the  Japanese  economy  and  contribute  to  an  expansion  of 
investment  funds. 

Event  211.  Settlement  of  the  Kuril  Islands  Dispute  with  the  Soviet 
Union  is  Followed  by  Very  Large  Japanese  Investments  in  Siberian  Raw 
Material  Development — Oil,  Gas,  and  Lumber  Primarily — Including  Japanese 
Construction  of  a Pipeline  From  Tyomen  Oil  Fields  with  Soviet  Repayment 
in  Crude  Oil. 

For  the  reasons  cited  above  with  respect  to  Japanese  investments  in  the 
PRC,  this  event  is  unlikely  to  have  a long-term  adverse  impact  on  Japanese 
investments,  and  the  same  impacts  have  been  estimated. 

Event  217.  Japanese  Programs  to  Stimulate  Technological  Innovation 
Achieve  Technological  Parity  or  Superiority  in  Data  Processing,  Electric 
Automobiles^  and  Pollution  Abatement  Equipment. 

This  event  is  likely  to  have  contradictory  impacts  on  Japanese  invest- 
ments in  the  United  States.  On  the  one  hand,  investment  opportunities  in 
the  industries  undergoing  innovation  will  likely  increase,  therefore  drawing 
increased  amounts  of  Japanese  investment.  On  the  other  hand,  those  particular 
industries  which  are  achieving  technological  parity  will  likely  become  bolder 
and  more  effective  in  investing  abroad.  Furthermore,  a considerable  amount 
of  investment  in  servicing  and  marketing  facilities  will  be  required  by  these 
same  industries  which  plan  to  export  to  the  United  States.  We  believe,  as 
a result  of  these  forces,  that  a modest  positive  impact  of  2 percent  will 
be  achieved  in  Japanese  investments. 
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TIA  Event-Impact  Input  (Scenario  A) 


(See  p.2.4  for  key 
to  the  data.) 


U.S.  Exports  to  Japan 


BASELINE 

2 

Derivation  of  a baseline  with  a high  R is  difficult  in  this  instance 
because  of  the  high  volatility  in  U.S.  exports  to  Japan.  This  probably 
reflects  the  substantial  degree  of  Japanese  government  administrative  control 
over  imports  and  the  frequent  changes  in  the  Government's  import  policies. 

The  baseline  chosen  by  the  computer,  with  an  R2  = 0.5089,  depicts  significant 
year-to-year  increases  in  U.S.  exports,  with  an  escalating  growth  rate  (from 
4.6  percent  between  1978  and  1979  to  5.6  percent  between  1996  and  1997). 
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Baseline  (millions  of  1974  dollars) 


(See  p.  2.4  for  key 
to  the  data.) 
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EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 
Bauxite.  Manganese,  Tin,  and  Chromium. 


This  event  is  likely  to  induce  a general  decline  in  the  level  of  eco- 
nomic activity,  and  therefore  in  the  level  of  U.S.  exports  to  Japan.  Aside 
from  the  immediate  impact  of  cartels  in  these  minerals  on  the  level  of 
economic  activity  in  Japan  (Japan  is  entirely  dependent  upon  foreign  sources 
for  these  minerals) , such  an  event  is  likely  to  stimulate  the  Japanese 
government  into  redirecting  larger  amounts  of  investment  capital  toward 
locating  more  reliable  foreign  sources  for  these  minerals,  or  investing  in 
new  technologies  to  substitute  new  materials  for  those  which  are  being  re- 
stricted. Furthermore,  the  balance  of  payments  drain  created  by  rapidly 
escalating  prices  for  these  imports  is  likely  to  induce  greater  restrictive- 
ness in  Japanese  trade  policy  toward  certain  developed  countries,  designed 
to  compensate  in  the  balance  of  payments  area.  This  combination  of  results 
should  have  a significant  effect  on  Japanese  import  demand  for  U.S.  products. 
However^  the  effect  is  likely  to  be  transitory,  as  new  U.S.  technologies 
designed  to  exploit  lower  grade  aluminite  ores  and  manganese  nodules  in  the 
deep  sea  come  onstream,  resulting  in  increased  U.S.  exports  of  these  raw 
materials  to  Japan.  The  8 percent  negative  impact,  although  severe,  is  not 
inconsistent  with  certain  historical  periods,  for  example,  the  22  percent 
drop  in  U.S.  exports  to  Japan  between  1970  and  1971. 

Event  171.  OPEC  Dissolves. 

Since  the  Japanese  are  heavily  dependent  on  petroleum  imports  from  OPEC 
countries,  and  have  plans  for  substantial  investments  in  alternate  petroleum 
sources,  most  importantly  in  the  PRC  and  the  Soviet  Union  as  well  as  in 
domestic  nuclear  power,  and  the  level  of  Japanese  economic  activity  has 
historically  been  vulnerable  to  supply  restrictions  or  price  increases  for 
raw  materials,  an  OPEC  dissolution  should  significantly  increase  import 
demand  on  the  part  of  Japanese  manufacturers.  Such  an  event  is  likely  also 
to  permit  the  Japanese  government  to  pursue  more  expansionary  fiscal  and 
monetary  policies,  and  to  be  less  restrictive  in  its  import  regime.  There- 
fore, we  estimate  an  impact  of  positive  12  percent  on  U.S.  exports  to  Japan, 
with  a slight  reduction  to  8 percent  after  6 years. 


Event  172,  European  Community  and  Japan  Erect  Prohibitive  Trade  and 
Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 
United  States. 


The  Japanese  already  maintain  a comparatively  restrictive  import  regime, 
consisting  of  high  tariffs  as  well  as  a wide  array  of  non-tariff  restrictions. 
Therefore,  while  the  effect  of  Japanese  prohibitive  trade  and  investment 
restrictions  will  be  extremely  severe,  it  will  not  approach  the  30  percent 
negative  impact  ascribed  to  European  restrictiveness,  and  we  have  estimated 
a maximum  impact  of  -20.  The  slight  decline  in  the  maximum  impact  to  -16 
after  7 years  reflects  the  likelihood  of  special  allowances  for  certain 
Japanese  importers  and  industries  which  are  dependent  upon  imports  from  the 
United  States. 
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Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreements  with  LDC's,  Assuring  Access  to  Raw  Materials  Supplies 
for  Consumer  Nations,  and  Stable  Export  Earnings  for  Producing  Nations. 

While  this  event  would  be  somewhat  advantageous  to  Japan  by  lending 
stability  to  its  external  raw  material  sources,  the  disadvantages  for  developed 
countries  is  likely  to  be  somewhat  higher  prices  for  imported  raw  materials, 
which  in  turn  is  likely  to  decrease  somewhat  Japanese  demand  for  imported 
manufactured  products  from  other  developed  countries.  Decreased  demands,  as 
well  as  the  potential  for  more  restrictive  Japanese  trade  and  investment 
policies,  and  domestic  economic  policies  designed  to  compensate  for  the 
greater  drain  on  Japanese  resources  implied  by  these  agreements,  is  likely 
to  reduce  Japanese  demand  for  U.S.  exports  by  perhaps  5 percent. 

Event  213.  Japanese  Completely  Liberalized  Trade  and  Investment  Restric- 
tions on  Imports  of  Goods  and  Capital. 

As  noted  above,  the  Japanese  trade  regime  is  currently  characterized 
by  high  levels  of  tariffs  and  a wide  array  of  non-tariff  restrictions.  A 
complete  liberalization  as  described  in  this  event  would  have  a very  immedi- 
ate and  dramatic  effect  on  the  competitiveness  of  U.S.  products  in  the 
Japanese  market,  which  we  estimate  at  +15  percent.  Those  products  which  embody 
high  technology,  such  as  computers,  communications  equipment,  certain  kinds 
of  transportation  equipment;  and  agriculture  equipment  and  technology,  would 
likely  be  extremely  competitive  in  a free  Japanese  marketplace.  Not  only 
would  Japanese  companies  dramatically  increase  their  imports  from  U.S.  sup- 
pliers, but  the  freeing  up  of  investment  restrictions  would  result  in  an 
increase  in  U.S. — owned  manufacturing  facilities  in  Japan  which  would  also 
import  substantial  amounts  of  goods  and  services  from  the  United  States. 

A slight  decline  to  a steady  state  impact  of  plus  11  is  a result  of  the 
increased  technological  sophistication  of  Japanese  industry,  particularly 
in  transportation  equipment  and  computers,  which  would  likely  reduce  some- 
what the  long-term  impact  of  this  event  on  the  competitiveness  of  U.S. 
products  in  the  Japanese  market.  

Event  217,  Japanese  Programs  to  Stimulate  Technological  Innovation 
Achieve  Technological  Parity  or  Superiority  in  Data  Processing,  Electric 
Automobiles,  and  Pollution  Abatement  Equipment. 

Since  the  level  of  U.S.  exports  to  Japan  in  these  product  categories 
is  relatively  small  compared  to  overall  U.S.  trade,  and  consists  largely  of 
exports  of  data  processors  and  data  processing  equipment,  the  impact  of 
Japanese  technological  sophistication  in  these  fields  is  relatively  modest. 

U.S.  market  share  of  the  Japanese  computer  market,  currently  approximately 
12  percent,  is  likely  to  shrink  to  perhaps  half  of  that  given  the  occurrence 
of  this  event.  U.S.  exports  of  automobiles  and  the  pollution  abatement 
equipment  to  Japan  are  extremely  small.  Thus  we  estimate  only  a negative 
impact  of  1 percent  on  U.S.  exports  to  Japan. 
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U.S.  Exports  to  Latin  America* 


BASELINE 

2 

The  low  R of  0.468  for  this  baseline  is  a result  of  the  volatility  of 
U.S.  exports,  particularly  in  the  1971-1973  period.  These  years,  which 
preceded  the  oil  embargo,  were  characterized  by  unprecedented  GDP  growth 
and  import  demand  in  Latin  America,  and  particularly  in  Brazil.  The  pro- 
jection has  partially  discounted  this  period  as  anomolous,  and  bears  much 
much  closer  resemblance  to  the  more  typical  1960-1970  period.  Data  from 
the  more  volatile  period  are  included  here,  however,  because  we  believe  the 
most  recent  behavior  of  this  variable  should  be  taken  into  account. 


* Data  for  Latin  America  consists  of  aggragated  values  of  Mexico, 
Brazil,  and  Venezuela.  The  data  is  expressed  in  1973  dollars,  due  to  the 
unavailability  of  1974  deflators. 


3.209 


F A 1 9 95 


00010 

109= 

I960  197? 

1676  2000  1976 

■JO 0?  0 

0. 445493 

.6  9 

— 0.00 

0 o o 30 

i960 

4?74.  1 0 

327  1.51 

0004.1 

1951 

4143.50 

3373.55 

009*0 

1942 

3605.40 

3477. *3 

00040 

1943 

3460. 70 

35.3  5. 32 

00070 

1964 

3734.60 

3697.41 

OOlinO 

1965 

3406.30 

3913.69 

000  JO 

1966 

3759.10 

3934.96 

00100 

1967 

3 54  f, , s>  0 

4 06  0.  : 5 

001  10 

1968 

3671 . *0 

4151.77 

0 0 1 2 0 

1°SJ 

37  72. *9 

4327. 96 

•K.l  30 

1970 

4042.30 

a 4 3 6 . 5 5 

0 0 i 4 0 

1571 

3961,11 

46 1 t.  1 4 

00  1 SO 

197? 

5 4*6.1“' 

4770. 76 

0015.0 

197  3 

SS8S . 1 1 

4 * J v • 7u 

00170 

1-76 

0.09 

6*.  5 1 »-<  1 

0 0 l‘«0 

1 47  7 

0.09 

5*40.60 

•VO  1 9 0 

1=79 

0 ,0C 

6337.49 

0 0 2 0 0 

1 97  5 

0.9  9 

6 94  ?.  7 r* 

0 o ? ir- 

19 4 0 

0.0  0 

6256. 55 

on  2 2 0 

} 951 

0 . 0 0 

6450 . S 7 

00930 

1 =3? 

0.00 

6714.25 

0 0 2 4 0 

14*3 

0.00 

6 9 5 3 • 2 *5 

0 - ? s 0 

1 9 44 

0.90 

7213.81 

002'  0 

14*5 

0.00 

7479.71 

00270 

19  46 

0.0  0 

7758.3* 

09**0 

19  9 7 

0.00 

t?  0 4 9 • 5 ? 

00290 

19*5 

0.00 

6354.77 

0030  0 

1=69 

0.00 

*673. 96 

CPC  31  0 

1990 

0.00 

900*.  15 

00320 

1991 

0.00 

9353.18 

00330 

195? 

0.00 

9724.93 

00340 

1 9 = 3 

0.00 

10109.34 

00350 

1994 

0 . 00 

10512.39 

00360 

1595 

0.00 

10535.15 

00370 

1996 

0.00 

11373.75 

00380 

1 997 

0.00 

1 1*44.39 

00390 

1996 

0.00 

123  13.35 

00400 

1 599 

0.00 

’29*7.00 

00410 

2000 

0.01 

13386.79 

Baseline  (millions  of  1974  dollars) 


(See  p.  2.4  for  key 
to  the  data.) 


BEST  AVAILABLE  COPY 


3.210 


EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  impact  of  cartelization  on  U.S.  exports  to  Latin  America  is  likely 
to  be  severe.  Although  Brazil  exports  some  manganese,  none  of  the  Latin 
American  countries  under  consideration  will  be  beneficiaries  overall  of 
cartelization;  they  are  likely,  on  the  contrary,  to  be  hard  hit  by  carteli- 
zation of  such  important  minerals  as  bauxite  and  tin.  The  resulting  decline 
in  demand  for  American  manufactured  products  and  technology  is  likely  to  be 
immediate  and  substantial,  approaching  a negative  impact  of  8 percent,  with 
a steady  state  impact  being  reduced  to  perhaps  3 percent  after  nine  years. 
This  is  a greater  negative  impact  than  is  the  case  with  Japanese  and  West 
European  demand  for  U.S.  products,  since  the  Latin  Americans  are  likely  to 
be  relatively  more  seriously  affected  by  restrictions  in  supply  and/or 
dramatically  increased  prices  for  these  key  minerals. 

Event  171.  OPEC  Dissolves. 

Again,  this  event  is  likely  to  have  ambiguous  impacts  at  least  initially 
on  Latin  American  demand  for  U.S.  products.  Particularly  in  the  case  of 
Venezuela,  which  is  a member  of  OPEC  and  a major  beneficiary  of  the  cartel, 
the  initial  effects  are  likely  to  be  negative  in  terms  of  the  level  of  demand 
for  foreign  products.  Furthermore,  both  Brazil  and  Mexico  have  certain 
aspirations  for  developing  their  offshore  oil  facilities  and  gaining  signi- 
ficant revenues  from  petroleum  exports.  Therefore,  even  in  the  intermediate 
period,  the  effect  of  an  OPEC  dissolution  is  not  likely  to  be  an  unmitigated 
blessing  for  any  of  the  three  countries  involved.  However,  over  the  longer 
period  the  availability  of  lower  priced  petroleum  is  likely  to  be  beneficial 
for  all  the  economies,  particularly  Brazil  which  is  a heavy  petroleum  importer 
and  has  extremely  ambitious  plans  for  industrialization  in  various  industries. 
Therefore,  we  believe  that  the  long-term  effect  of  an  OPEC  dissolution  on 
Latin  American  demand  for  U.S.  exports  is  likely  to  be  positive  approximately 
5 percent. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreements  with  LDC's,  Assuring  Access  to  Raw  Material  Supplies 

for  Consumer  Nations,  and  Stable  Export  Earnings  for  Producing  Nations. 

The  effect  of  an  agreement  with  less-developed  country  raw  material 
exporters  to  stabilize  export  prices  is  likely  to  stimulate  Latin  American 
export  income,  the  general  level  of  economic  activity,  and  therefore  its 
import  capacity.  The  incentive  for  Latin  American  raw  material  exploitation 
and  exporting  inherent  in  an  agreement  on  stable  export  prices  will  be  parti- 
cularly important  for  Brazil,  which  has  vast  unexploited  natural  resources 
likely  to  be  developed  rapidly  under  the  stimulus  of  guaranteed  export 
earnings.  These  factors  should  result  in  a positive  impact  of  4 percent. 


Event  207.  Mexico  and  Brazil,  with  Significant  Offshore  Oil  Production, 
Join  OPEC. 

The  achievement  of  significant  offshore  oil  production  by  Mexico  and 
Brazil,  and  the  price  stability  that  their  membership  in  OPEC  is  likely  to 
provide,  should  result  in  a significant  increase  in  demand  for  imports,  as 
well  as  import  capacity,  on  the  part  of  both  these  countries.  Particularly 
in  the  case  of  Brazil,  which  has  vast  economic  potential  but  is  currently  a 
major  oil  importer,  significant  development  of  heavy  industry  and  various 
manufacturing  industries  would  be  a likely  result  of  this  event.  Since  both 
countries  maintain  close  relationships  with  the  United  States,  a logical 
source  of  the  inevitably  increased  level  of  imports  would  be  the  United 
States.  While  the  6 percent  maximum  impact  is  certainly  a major  impact, 
it  is  not  inconsistent  with  certain  historical  periods,  for  example,  the 
26.4  percent  increase  in  U.S.  exports  between  1971  and  1972.  A partial 
leveling  off  of  the  positive  impact  to  4 percent  is  anticipated,  as  a 
result  of  the  inevitable  retrenchment  that  follows  or  at  least  has  followed 
in  the  past,  massive  OPEC  imports  of  manufactured  products  from  developed 
countries.  This,  for  example,  is  the  current  experience  in  Iran. 

Event  217.  Japanese  Programs  to  Stimulate  Technological  Innovation 
Achieve  Technological  Parity  or  Superiority  in  Data  Processing,  Electric 
Automobiles,  and  Pollution  Abatement  Equipment 

The  achievement  of  Japanese  parity  or  superiority  in  these  technologies 
is  quite  likely  to  reduce  U.S.  market  shares  for  similar  products  in  Latin 
America.  The  Latin  American  market  is  a growing  one,  increasingly  attractive 
for  potential  European,  Japanese,  and  American  exporters.  A displacement  of 
current  and  potential  U.S.  exports  in  data  processing,  automobiles,  and  pollu- 
tion abatement  equipment  by  competitive  Japanese  products  would  deprive  the 
U.S.  exporters  of  an  important  potential  market  in  an  economically  growing 
area.  That  Latin  America  would  surely  be  an  important  export  target  for 
Japanese  firms  and  the  Japanese  government  is  indicated  by  the  current  interest 
being  shown,  particularly  by  Japanese  data  processing  and  manufacturers  and 
the  Ministry  of  International  Trade  and  Industry  in  Japan.  We  have  estimated 
a negative  3 percent  impact  as  a result  of  these  factors. 
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BASELINE 

2 

The  baseline  projection  provides  a relatively  close  fit  (R  = 0.744)  to 
the  historical  data,  with  a major  departure  in  1973,  which  was  a year  of 
unusually  high  U.S.  import  demand  for  Latin  American  products.  The  baseline 
projection  has  partially  discounted  the  1973  data  and  taken  the  1967-1972 
experience  as  more  typical  of  the  behavior  of  this  variable.  The  1973  data 
were  included  because  we  believe  the  most  recent  behavior  of  this  variable 
should  be  taken  into  account.  The  baseline  depicts  gradual  increases  in 
U.S.  imports  with  diminishing  growth  rates. 
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EVENT-IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite.  Manganese,  Tin,  and  Chromium. 

The  development  of  cartels  for  these  particular  minerals  is  not  apt  to 
benefit  these  particular  Latin  American  countries,  since  none  are  major 
producers  or  exporters  of  bauxite,  manganese,  tin,  and  chromium.  At  the 
same  time,  the  initial  effects  of  cartelization  in  these  areas  is  bound  to 
reduce  the  level  of  economic  activity  in  the  United  States,  and  therefore 
reduce  the  demand  for  Latin  American  raw  materials — Venezuelan  petroleum, 
Brazilian  iron  ore — as  well  as  Mexican  and  Brazilian  manufactured  products. 
Not  only  will  demand  for  these  products  decline,  but  investment  funds  will 
be  directed  by  government  into  new  substitutes,  which  should  also  reduce  the 
level  of  demand  for  imports.  The  impact  should  be  6 percent.  This  effect 
will  diminish  to  3 percent,  as  substitutes  are  developed,  or  lower  grade 
raw  materials  become  economically  competitive  given  the  cartel  induced 
higher  prices. 

Event  171.  OPEC  Dissolves 


This  event  has  a series  of  contradictory  impacts  on  U.S.  imports  from 
Latin  America.  The  initial  effect,  particularly  on  imports  from  Venezuela, 
will  be  negative.  Venezuelan  revenues  from  petroleum  exports  to  the  United 
States  will  fall  precipitously,  as  will  near  term  future  Mexican  and  Brazilian 
exports  of  petroleum.  However,  the  longer  term  effects  of  this  event  are 
likely  to  be  positive.  There  are  a number  of  reasons  for  this,  including 
the  general  benefits  to  be  derived  by  the  Mexican  and  Brazilian  economies 
from  a decrease  in  petroleum  prices^  development  of  new  manufacturing 
industries,  as  well  as  the  improvement  of  existing  industries,  as  a result 
of  the  availability  of  lower  priced  oil;  the  increase  in  U.S.  demand  for 
imported  products  as  a result  of  dissolution  of  the  cartel;  and  the  generally 
improved  nature  of  economic  relationships  between  the  various  governments 
involved.  Thus,  we  calculate  a long  term  positive  benefit  of  7 percent  in 
this  case. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreements  with  LDC/s,  Assuring  Access  to  Raw  Material  Supplies 
for  Consumer  Nations,  and  Stable  Export  Earnings  for  Producing  Nations. 

Commodity  agreements  between  the  developing  countries  and  developed 
countries  are  apt  to  be  of  major  benefit  to  Latin  American  exporters, 
particularly  exporters  of  raw  materials.  Such  countries  as  Brazil  and 
Venezuela,  which  are  major  exporters  currently  of  raw  materials,  and 
Mexico,  which  is  a potential  exporter,  will  benefit  from  the  commitment  from 
developed  importing  countries  to  provide  stable  prices,  and  therefore 
stable  export  earnings  for  less-developed  country  exporters.  The  counter- 
vailing trend,  which  will  tend  to  keep  the  positive  impact  to  approximately 
3 percent,  will  be  the  possible  consequences  in  terms  of  increased  inflation 
in  the  developed  countries,  and  the  possible  suppression  of  demand  for 
imported  raw  materials. 
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Event  208.  Venezuela  Withdraws  From  OPEC. 

There  are  certain  contradictory  elements  inherent  in  this  event.  On 
the  one  hand,  to  the  extent  that  it  implies  a dissolution  of  OPEC,  the 
impact  is  likely  to  be  ultimately  negative  with  respect  to  Venezuelan  exports 
to  the  United  States,  and  its  future  level  of  economic  development. 

On  the  other  hand,  the  other  Latin  American  economies  involved,  in  this  case 
Mexico  and  Brazil,  are  likely  to  benefit  from  lower  petroleum  costs,  and 
therefore  to  enhance  the  competitiveness  of  their  export  base  to  the  United 
States,  particularly  in  heavy  industries  such  as  steel,  and  in  the  manufacture 
of  certain  consumer  items.  Therefore,  the  longer  term  negative  effect  is 
likely  to  be  less  severe  than  the  shorter  term  negative  3 percent  impact  on 
U.S.  imports  from  Latin  America,  which  is  largely  a function  of  declining 
petroleum  export  revenues  from  Venezuela. 
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U.S.  Investments  in  Latin  America 


BASELINE 

2 

The  baseline  represents  an  excellent  fit  (R  = 0.9397)  to  the  historical 
data  for  the  1967-1973  period.  Data  prior  to  1967  was  highly  irregular, 
well  below  the  values  for  the  period  shown  and  was  therefore  excluded  from 
the  baseline  calculation.  The  baseline  projection  depicts  significant 
increases  in  U.S.  investments  and  excalating  growth  rates  (from  2.0  percent 
between  1977-1978  to  3.5  percent  between  1997  and  1998).  This  is  compatible 
with  our  expectations  for  rising  GNP  growth  and  capital  demand  in  Latin 
America. 
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EVENT- IMPACT  RATIONALE 


Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  impact  of  this  event  is  ambiguous.  On  the  one  hand,  the  formation 
of  cartels  in  these  particular  minerals  is  likely  to  lower  the  general  level 
of  economic  activity  in  the  United  States,  decrease  the  availability  of 
investment  capital,  and  induce  the  government  to  attempt  to  direct  investment 
funds  towards  certain  domestic  substitutes  or  lower  grade  ores  which  might 
ultimately  provide  the  United  States  with  a greater  degree  of  self  sufficiency. 
In  addition,  the  general  economic  climate  between  the  United  States  and  less 
developed  countries,  including  those  of  Latin  America,  is  apt  to  erode  con- 
siderably. This  accounts  for  the  negative  impact.  On  the  other  hand,  import- 
ant investment  opportunities  will  be  created  by  virtue  of  the  formation  of 
cartels,  and  these  opportunities  are  likely  to  be  particularly  attractive 
in  such  countries  such  as  Brazil,  which  has  a stable  government,  has  tradi- 
tionally been  receptive  to  foreign  investment,  and  has  enormous  unexploited 
natural  resources.  Therefore,  the  initial  negative  impact  of  2 percent 
is  relatively  modest,  and  the  ultimate  impact  should  be  zero. 

Event  171.  OPEC  Dissolves. 

This  event  is  likely  to  have  an  immediate  and  extremely  beneficial  impact 
on  U.S.  investments  in  Latin  America.  The  only  exception, of  course,  is  the 
impact  of  U.S.  investments  in  Venezuela,  which  by  virtue  of  the  disadvantages 
to  Venezuela  inherent  in  a dissolution  of  OPEC,  are  apt  to  diminish  somewhat. 
However,  Venezuela  has  not  been  an  important  area  of  U.S.  investment  in 
Latin  America,  when  compared  with  Brazil  and  Mexico.  The  impact  of  an  OPEC 
dissolution  on  these  two  latter  countries  is  likely  to  be  extremely  positive, 
since  both  have  suffered  from  high  petroleum  import  requirements,  and  both 
have  substantial  potential  for  industrial  development  given  access  to  less 
expensive  energy  sources.  Therefore,  the  levels  of  economic  growth  likely 
to  be  sustainable  by  Brazil  and  Mexico  under  conditons  of  a free  market  for 
petroleum  should  be  high  enough  to  attract  substantial  investment  capital 
from  the  United  States.  Added  to  this  is  the  likelihood  of  improved  invest- 
ment climates  in  these  countries,  as  well  as  a general  improvement  of  U.S.- 
Latin  American  diplomatic  relationships  as  a result  of  the  dissolution  of 
the  oil  cartel. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 

Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 

United  States. 

The  shutting  off  of  investment  opportunities  to  U.S.  capital  in  the 
European  Community  and  Japan  is  likely  to  have  an  initial  effect  of  redirect- 
ing funds  towards  opportunities  for  investment  in  Latin  America.  Investment 
funds  are  in  fact  rather  volatile  at  times,  and  do  respond  to  such  government 
policies  by  seeking  other  investment  outlets;  this  is  demonstrated  by  the 
current  trend  among  certain  investors  in  Latin  America  to  begin  reorienting 
their  investment  policies  toward  developed  countries  as  a result  of  recent 


trends  toward  expropriation  and  forced  modification  of  agreements  in  the 
LDC's.  On  the  other  hand,  the  long-term  effect  is  not  likely  to  be 
substantial  as  the  maximum  impact,  since  the  effect  of  European  and  Japanese 
protectionism  is  likely  to  be  a general  decline  in  global  growth,  which  is 
apt  to  diminish  the  investment  opportunities  for  any  foreign  investor. 

These  factors  should  produce  a maximum  of  2 percent  impact. 

Event  206.  Escalating  Guerrilla  Warfare  and  Radicalization  in  Latin 

American  Governments  Leads  to  Expropriation  of  Foreign  Assests  and 

Renunciation  of  Debts  to  Developed  Countries. 

This  event  would  have  an  immediate  and  profoundly  negative  impact  on 
U.S.  investments  in  Latin  America.  There  are  several  obvious  reasons  for 
this,  including  the  likely  dramatic  increase  in  the  incidence  of  expropri- 
ations, forced  modification  of  agreements,  constant  government  and  domestic 
interest  group  intrusion  in  the  production  process,  increased  labor  activity 
and  unrest,  increased  insecurity  for  the  United  States  and  other  foreign 
executives  in  Latin  America,  as  well  as  a deterioration  in  investment  rela- 
tions between  Latin  American  governments  and  the  U.S.  government.  In  effect, 
the  entire  spectrum  of  political,  social,  and  economic  incentives  to  invest- 
ment would  be  reduced,  and  in  their  place  would  develop  an  extremely  uncertain 
and  unfavorable  climate  for  new  investment,  as  well  as  the  retention  of 
existing  investment  in  Latin  America.  These  for  us  should  produce  a drama- 
tic negative  impact  of  12  percent  which  is  likely  to  persist  through  the 
year  2000. 

Event  207.  Mexico  and  Brazil,  with  Significant  Offshore  Oil  Production. 

Join  OPEC. 


The  achievement  of  significant  petroleum  production,  and  membership  in 
the  OPEC  cartel  of  Mexico  and  Brazil,  will  significantly  enhance  the  invest- 
ment requirements,  and  therefore  the  capital  incentives,  provided  by  these 
two  countries.  As  we  have  seen  in  the  case  of  exisiting  OPEC  members,  the 
effect  of  increased  petroleum  revenues,  particularly  for  those  countries 
with  significant  development  requirements — which  would  include  both  Mexico 
and  Brazil — is  a rapid  and  significant  increase  in  the  level  of  foreign 
investment  in  industries  which  are  targeted  by  national  plans  for  significant 
development.  This  will  probably  include,  in  the  case  of  both  these  countries, 
increased  opportunities  in  the  other  raw  material  extractive  industries,  as 
well  as  in  refining  raw  materials  and  manufacturing.  The  increase  in  invest- 
ment of  approximately  5 percent  assumes  that  the  general  investment  climate 
remains  favorable. 
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TIA  Event-Impact  Input  (Scenario  A)  (Cont.) 


(See  p.  2. A for  key 
to  the  data.) 
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La t in  American  Debt  to  the  United  States 


BASELINE 

2 

The  baseline  provides  an  excellent  fit  (R  = 0.9188)  to  the  historical 
data.  Unfortunately,  data  prior  to  1971  is  not  available.  The  projection 
depicts  gradual  increases  in  the  level  of  Latin  American  debt  to  the  United 
States,  with  the  rate  of  increase  declining  from  3.56  percent  between  1976 
and  1977,  to  1.48  percent  between  1996  and  1997.  This  decline  is  plausible, 
considering  the  probability  of  increased  GDP  growth  and  export  revenues 
among  these  countries  which  should  permit  debt  repayment  and  expanded  inter- 
nal financing  for  future  growth. 
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(See  p.  2.4  for  key 
to  the  data.) 
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EVENT- IMPACT  RATIONALE 


Note:  This  variable  was  suggested  by  the  FAA  staff  as  a replacement  for 
Latin  American  investment  in  the  United  States  because  of  the  lack  of  data 
on  Brazilian,  Mexican,  and  Venezuelan  investment  in  the  United  States.  The 
external  debt  data,  while  an  improvement  on  the  data  available  for  investment, 
is  not  complete.  Data  points  on  Brazilian,  Mexican,  and  Venezuelan  public 
debt  to  U.S.  public  and  private  institutions  exists  for  the  years  1971 
1972,  and  1973.  However,  data  on  public  indebtedness  is  a good  measure  of 
total  (public  and  private)  indebtedness  for  only  Mexico  and  Venezuela,  since 
a substantial  portion  of  Brazilian  debt  is  owned  by  private  Brazilian  institu- 
tions, and  this  data  is  unavailable.  However,  when  aggregated,  we  believe 
that  the  total  public  indebtedness  of  these  countries  remains  a useful  indi- 
cator of  U.S. -Latin  American  economic  relations. 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 

Bauxite,  Manganese,  Tin,  and  Chromium. 

The  cartelization  of  these  minerals  is  likely  to  reduce  growth  rates 
of  these  particular  countries,  and  therefore  the  availability  of  capital 
for  further  development.  The  only  exception  to  this  case  is  Brazil,  which 
might  benefit  modestly  from  cartel-induced  price  increases  for  manganese. 
However,  with  respect  to  the  other  two  countries,  and  concerning  the  results 
of  cartelization  of  the  other  three  minerals  for  Brazil,  the  impact  will 
certainly  be  injurious.  Assuming  that  their  development  plans  continued 
to  be  as  ambitious  as  they  are  currently,  the  requirement  for  imported 
capital  will  increase  significantly.  This  will  at  least  be  true  in  the 
interim  period,  while  alternate  mineral  sources  come  onstream,  which 
ultimately  will  benefit  these  various  Latin  American  countries,  and  tend 
to  diminish  the  need  for  external  capital  for  financing  development.  We 
have  estimated  a positive  impact  of  4 percent  on  Latin  American  indebted- 
ness to  the  United  States  as  a result  of  this  event.  While  4 percent  is 
substantial,  it  is  well  below  the  recent  increases  in,  for  example,  Mexican 
public  indebtedness  to  U.S.  financial  institutions.  As  we  noted,  the 
impact  on  Brazil  will  be  somewhat  less  severe  as  a result  of  benefits 
accruing  to  Brazil  from  increases  in  manganese  prices.  We  also  assume 
here  that  the  Venezuelans  will  not  suffer  grievously,  since  substantial 
revenues  accruing  from  the  export  of  petroleum  should  compensate  for 
other  resource  cartels  and  permit  the  Venezuelans  to  internally  finance 
its  development  plans. 

Event  171.  OPEC  Dissolves. 

Dissolution  of  OPEC,  the  dramatic  price  decreases  for  petroleum  and  the 
resulting  sharp  decrease  in  the  import  costs  of  petroleum  for  the  various 
countries  involved,  should  generally  benefit  Latin  American  economic  growth. 

Of  course  the  major  exception  is  Venezuela  which,  in  the  short  term  at  least, 
will  be  forced  either  to  curtail  somewhat  its  internal  development  plans,  or 
increase  external  borrowing  to  finance  existing  development  plans.  This 
impact,  which  is  likely  to  increase  Venezuelan  indebtedness,  is  more  than 
counter-balanced  by  the  benefits  accruing  to  Mexico  and  Brazil,  both  of  which 
are  heavily  in  debt  to  the  United  States  and  both  of  which  will,  by  virtue 
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of  increased  economic  growth,  be  able  to  repay  existing  debts  to  a certain 
extent,  as  well  as  to  increase  internal  financing  of  future  development  plans. 
Such  an  event  is  likely  also  to  substantially  increase  export  revenue  accruing 
to  both  Mexico  and  Brazil  through  the  export  of  certain  raw  materials  and 
manufactured  products,  which  revenue  can,  of  course,  then  be  applied  to  financ- 
ing of  internal  development.  Therefore,  we  would  again  estimate  roughly  a 
negative  impact  on  total  indebtedness  to  the  United  States  of  5 percent,  with 
a slight  leveling  off  to  3 percent  after  12  years. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate  Multi- 
lateral Agreement  with  LDC's,  Assuring  Access  to  Raw  Material  Supplies 
for  Consumer  Nations,  and  Stable  Export  Earnings  for  Producing  Nations. 

Commodity  agreements  which  guarantee  stable  export  prices  for  Latin 
American  raw  material  exports  are  bound  to  benefit  the  general  level  of  Latin 
American  economic  growth  through  increased  export  revenues,  and  will  there- 
fore enable  Latin  American  countries  to  finance  a relatively  greater  proportion 
of  their  own  internal  development  requirements.  This  is  particularly  the 
case  for  Brazil,  which  will  benefit  by  higher  prices  for  such  important  ex- 
port commodities  as  manganese  and  iron  ore;  and  Mexico,  which  is  an  important 
exporter  of  gypsum,  lead,  sulphur,  and  zinc.  There  we  calculate  a maximum 
impact  in  indebtedness  of  4 percent. 

Event  206.  Escalating  Guerrilla  Warfare  and  Radicalization  in  Latin 
American  Governments  Leads  to  Expropriation  of  Foreign  Assets  and 
Renunciation  of  Debts  to  Developed  Countries. 

The  effect  of  a radicalization  of  Latin  American  politics  is  likely  to 
be  a re-orientation  in  external  loan  policy  toward  the  Soviet  bloc  and  certain 
neutralist  governments.  This  is  likely  to  be  accompanied  by  the  renunciation 
of  certain  debts,  as  well  as  by  a general  retrenchment  in  economic  exchanges 
between  these  particular  Latin-  American  countries  and  the  United  States. 

The  maximum  effect  of  these  political  and  economic  changes  is  likely  to  be 
decline  in  indebtedness  to  U.S.  public  and  private  financial  institutions 
of  approximately  6 percent.  This  assumes  that  not  all  indebtednesses  is 
abrogated,  and  that  there  is  not  a complete  rupture  in  exchanges  of  capital 
between  the  United  States  and  these  particular  countries.  We  believe  there 
will  be  a decline  in  the  impact  of  this  event  as  capital  requirements  within 
these  countries  continue  to  increase,  and  the  basic  limitations  on  available 
capital  among  various  centrally  planned  economies  begins  to  force  a return 
to  developed,  market  economy  capital  markets  for  funds  to  finance  internal 
development  requirements. 

Event  207.  Mexico  and  Brazil,  with  Significant  Offshore  Production, 

Join  OPEC. 


The  development  of  significant  offshore  oil  production -and  consequent 
membership  in  OPEC  of  Mexico  and  Brazil  is  likely  to  substantially  increase 
the  export  revenues  through  shipments  of  crude  oil.  It  is  also  likely  to 
enable  both  countries  to  substitute  these  new  petroleum  resources  for  present 
imports  of  crude  oil  from  existing  OPEC  countries.  The  combined  effect  of 
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availability  of  capital  both  for  repaying  existing  debts  and  for  financing 
new  development  through  internal  resources.  This  should  result  in  a nega- 
tive effect  on  indebtedness  of  approximately  4 percent.  This  impact  is 
likely  to  stabilize  at  negative  2 percent  as  a result  of  increased  devel- 
opment requirements  that  historically  have  been  associated  with  increased 
export  capacities  of  existing  OPEC  countries.  As  development  plans  become 
more  ambitious,  there  is  likely  to  be  a renewed  requirement  for  a certain 
amount  of  capital  from  developed  countries. 
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Price  of  OPEC  Crude  Oil 


BASELINE 


The  fit  program  was  useless  for  projecting  this  variable  because  of  the 
basic  discontinuity  in  OPEC  prices  which  occurred  in  1973-1974.  Thus,  growth 
rates  for  real  (constant  1975  dollars)  price  increases  were  assigned,  based 
upon  the  likelihood  of  modest,  and  declining,  growth  in  the  real  costs  of 
OPEC  petroleum.  These  annual  growth  rates  are  2 percent  through  1984,  1.5 
percent  through  1991,  and  1.0  percent  through  2000.  The  assumptions  implicit 
in  these  rates  are  (1)  OPEC  will  maintain  adequate  leverage  to  increase  prices, 
beyond  the  general  level  of  inflation,  by  the  specified  growth  rates;  (2)  the 
ability  of  OPEC  to  overcompensate  for  inflation  will  diminish  toward  the 
year  2000  as  alternate  energy  sources  are  developed  in  petroleum  importing 
countries . 
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EVENT- IMP ACT  RATIONALE 

Event  51.  Developing  Countries  Form  Cartels  for  Key  Raw  Materials: 
Bauxite,  Manganese,  Tin,  and  Chromium. 

The  effect  of  resource  cartels  in  these  particular  minerals  is  likely 
to  increase  the  import  cost  of  certain  minerals  to  OPEC  members  though 
certainly  only  to  moderate  proportions.  OPEC  is  also  an  importer  of  manu- 
factured products  the  price  of  which  will  increase  as  a result  of  carteli- 
zation. It  is  likely  that  OPEC  will  use  such  an  event  as  justification  to 
jack  up  the  price  of  crude  oil  and  that  such  an  increase  will  more  than 
compensate  for  the  general  increase  in  prices  of  imported  products  and  raw 
materials  which  result  from  the  resource  cartels.  We  believe  that  the  price 
increase  in  OPEC  crude  oil  above  the  level  of  inflation  attributable  speci- 
fically to  cartelization  will  be  rather  modest,  approximately  2 percent 
positive. 

Event  171.  OPEC  Dissolves. 

Estimating  the  impact  of  dissolution  of  OPEC  on  the  long-term  price  of 
OPEC  crude  oil  requires  a number  of  assumptions,  and  cannot  reflect  parti- 
cularly rigorous  calculations.  In  assessing  the  initial  impact  of  the  event 
upon  the  price  of  crude  oil,  the  assumption  is  that  the  events  which  lead 
to  OPEC  dissolution  create  such  dissension  within  OPEC  that  the  degree  of 
cooperation  among  the  former  cartel  members  is  minimal.  Based  upon  this 
assumption,  we  would  calculate  an  initial  return  of  Saudi-Arabian  crude  oil 
prices  to  their  levels  prior  to  the  embarge  of  1974,  which  at  approximately 
$5.40  per  barrel  represents  a decline  in  the  price  of  crude  oil  of  60  percent. 
Although  even  a price  at  this  level  is  far  above  the  actual  production  costs 
in  the  Middle  East,  it  is  also  assumed  that  the  price  of  OPEC  oil  will  not 
return  to  its  pre-OPEC  levels,  that  is  to  the  levels  which  prevailed  prior 
to  1971  when  OPEC  began  effectively  to  administer  prices.  At  the  level  of 
approximately  $5.40  per  barrel,  the  immediate  effect  would  be  to  render 
uneconomic  various  alternate  energy  sources  which  are  being  explored  by 
the  various  petroleum  consumer  countries,  including,  for  example,  North 
Sea  oil,  Alaskan  oil,  and  off-shore  reserves.  They  would  certainly  end 
any  serious  consideration  to  exploitation  of  such  sources  as  geothermal, 
shale  or  tar  sands.  As  the  prices  of  these  alternate  sources  are  undercut 
and  users  respond  to  the  dramatic  decline  in  energy  prices,  there  would 
be  a rapid  increase  in  demand  for  OPEC  petroleum,  which  combined  with  the 
relative  unavailability  of  alternate  sources,  would  lead  to  a gradual, 
longer  tern  increase  in  the  price  of  Saudi-Arabian  crude  oil.  It  is  assumed 
here  that  the  price  of  Saudi-Arabian  crude  oil  will  rise  to  approximately 
the  level  at  which  alternate  sources,  for  example  Alaskan  oil,  become  eco- 
nomic. That  price  has  been  calculated  at  approximately  $9  a barrel,  which 
would  represent  a decline  in  the  original  price  of  OPEC  crude,  as  of  August 
1976,  of  approximately  30  percent.  It  is  also  assumed  here  that  the  $9 
barrel  price  of  Saudi-Arabian  crude  oil  will  not  be  exceeded,  since  Western 
and  other  consumer  countries  will  make  efforts  to  avoid  a continued  escalation 
in  Middle  Eastern  crude  oil  prices  through  determined  efforts  to  bring  alter- 
nate sources  onstream.  In  sum,  we  should  see  a dramatic  and  immediate  fall 
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in  crude  prices  toward  their  preembargo  levels,  followed  by  a rapid 
increase  in  demand  for  Middle  Eastern  oil  and  a resulting  increase  in  the 
price  of  that  oil  to  levels  at  which  alternate  sources  again  become  eco- 
nomically feasible.  This  would  be  followed  by  a levelling  off  of  world 
petroleum  prices  at  approximately  $9  a barrel,  which  represents  a total 
decrease  in  OPEC  crude  oil  prices  of  approximately  30  percent. 

Event  174.  United  States  and  Other  Developed  Countries  Negotiate 
Multilateral  Agreements  With  LDC’s,  Assuring  Access  to  Raw  Material 
Supplies  for  Consumer  Nations,  and  Stable  Export  Earnings  for  Pro- 
ducer Nations. 

This  event  is  likely  to  have  somewhat  contradictory  impacts  on  the 
price  of  OPEC  crude  oil.  On  the  other  hand,  the  satisfaction  of  this 
traditional  LDC — OPEC  supported — demand  by  developed  countries  is  likely 
to  improve  the  diplomatic  climate  between  petroleum  producers  and  consumers. 
On  the  other  hand,  the  stabilization  of  export  prices  for  key  raw  materials 
is  likely  to  lead  to  a gradual  and  long  term  escalation  in  the  price  of 
these  raw  material  exports,  for  which  OPEC  would  probably  overcompensate 
by  increases  in  the  price  of  crude  oil.  The  resulting  impact  should  be  +2 
percent. 

Event  197.  Development  of  North  Sea  Oil  and  Natural  Gas,  and  Further 
Growth  in  Nuclear  Power  in  France,  The  United  Kingdom,  Italy,  and 
West  Germany  Enable  Europe  to  Supply  65  Percent  of  Its  Energy  Needs. 

Again  there  is  no  sure  way  of  calculating  the  impact  of  increased 
European  self-sufficiency  on  OPEC  crude  oil.  We  can  say  that  the  impact 
of  declining  European  requirements  for  OPEC  crude  will  increase  price 
pressure  on  the  cartel,  and  will  result  in  a decline  in  OPEC  crude  oil 
prices  offered  on  world  markets.  OPEC  currently  supplies  approximately 
55  percent  of  European  energy  requirements.  Under  the  conditions  estab- 
lished in  the  event,  OPEC  supplies  as  a percentage  of  European  consumption 
should  decline  to  approximately  35  percent.  This  assumes  minimal  imports 
from  non-OPEC  sources,  such  as  the  Soviet  Union.  Since  the  European 
Community  took  about  50  percent  of  total  OPEC  exports  in  1975,  the  con- 
sequences of  a drop  in  European  consumption  of  OPEC  oil  to  35  percent  of 
its  total  energy  consumption  will  result  in  a decline  in  the  total  percentage 
of  OPEC  exports  taken  by  the  European  Community  to  30  percent.  This  is 
a significant  decline  in  OPEC  export  markets,  which  will  partially  be 
compensated  for  by  increased  consumption  in  less-developed  countries,  as 
well  as  continued  demand  increases  in  other  developed  countries,  particu- 
larly Japan  and  the  United  States.  Although  certainly  such  an  event  is 
hardly  adequate  to  stimulate  the  dissolution  of  the  cartel,  the  price 
pressure  is  incontrovertible,  and  we  would  estimate  an  approximate  negative 
5 percent  impact  on  OPEC  prices  as  a result. 

Event  208.  Venezuela  Withdraws  from  OPEC. 

Again,  the  impact  on  this  event  cannot  be  calculated  by  any  rigorous 
methodology.  We  can  estimate,  however,  that  the  impact  of  Venezuelan  with- 
drawal from  OPEC,  assuming  that  the  cartel  as  a whole  remains  cohesive, 
will  not  be  substantial.  A recent  article  in  Foreign  Policy  by  Theodore 
H.  Moran  projected  total  OPEC  export  capacity  in  1980  at  49.2  million 
barrels  per  day.  The  forecast  for  Venezuelan  export  capacity  in  1980 
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with  3 billion  barrels  per  day.  Assuming  these  figures  to  be  realistic, 
future  Venezuelan  export  capacity  will  amount  to  only  6 percent  of  total  OPEC 
export  capacity.  Even  assuming  that  a Venezuelan  withdrawal  from  OPEC 
is  followed  by  price  cuts  in  Venezuelan  crude  oil  to,  let  us  say,  $5.50 
per  barrel,  the  impact  upon  the  price  structure  of  OPEC  oil  as  a whole  is 
apt  to  be  minimal,  we  estimate  2 percent. 

Event  220.  OPEC  Countries  Continue  to  Spend  Large  Portions  of  Revenue 
on  Imports  of  Products  and  Technology. 

Continued  sizeable  OPEC  purchases  of  manufactured  products  in  the 
major  petroleum  consuming  countries  is  a strong  incentive  to  continued 
OPEC  price  increases.  First  of  all,  those  purchases  sustain  the  level  of 
economic  activity  in  consumer  nations,  and  therefore  their  demand  for  OPEC 
petroleum.  Second,  the  revenues  necessary  to  sustain  levels  of  imports 
consistent  with  development  plans  will  require  continuous  increases  in 
petroleum  prices,  not  only  to  compensate  for  the  inflation  contained  in 
those  imported  products  but  to  continuously  expand  import  capacity.  There- 
fore, the  effect  of  continued  imports  on  the  price  of  oil  is  bound  to  be 
positive.  Again,  the  5 percent  figure  estimated  here  represents  the  extent 
to  which  those  price  increases  are  apt  to  exceed  the  extrapolation  of  the 
baseline,  with  that  extrapolation  representing  future  prices  in  constant 
1975  dollars.  Therefore,  we  are  assuming  that  price  increases  will  exceed 
by  5 percent  what  would  be  required  purely  by  virtue  of  the  level  of 
inflation  of  imported  manufactured  products. 

Event  224.  The  TEA  and  OPEC  Agree  to  an  Indexation  Plan  for  Linking 
Crude  Oil  Prices  to  General  Level  of  Inflation  in  Manufactured 
Products . 

An  indexation  plan  would  probably  benefit  the  major  petroleum  consumers 
by  stabilizing  OPEC  prices  at  levels  consistent  with,  and  most  likely  below, 
the  general  level  of  inflation.  Assuming  that  a realistic  rate  of  inflation, 
let  us  say  7 percent,  can  be  agreed  to  between  consumers  and  producers,  a 
negative  impact  of  4 percent  in  real  terms  below  the  baseline  would  seem 
reasonable.  We  also  believe  that  the  steady  state  impact  will  be  much  less 
negative,  as  OPEC  countries  begin  to  resist  the  constraints  on  import 
capacity  imposed  by  the  indexation  scheme.  What  is  likely  to  eventuate 
at  this  point  are  increased  disputes  concerning  the  level  of  inflation, 
with  the  negotiated  level  taking  on  increased  political  issue,  which  is 
how  much  OPEC  prices  can  increase  without  suppressing  demand. 

Event  225.  North  Sea,  Mexican,  and  PRC  Oil  Enter  World  Markets  in 
Large  Volumes,  Causing  OPEC  Exports  to  Fall  to  25  Million  Barrels 
Per  Day  or  Less. 

In  this  event,  the  development  of  alternate  petroleum  sources  cuts 
into  the  market  share  held  by  OPEC  crude  oil  exports.  The  assumption  of 
the  event  as  stated  is  that  in  response  to  increased  supplies  of  petroleum, 
OPEC  embarks  upon  a conscious  effort  to  maintain  current  price  levels  by 
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simply  maintaining  or  reducing  production,  rather  than  increasing  produc- 
tion and  attempting  to  preempt  the  markets  being  developed  by  new  petro- 
leum sources.  Thus,  the  assumption  is  that  OPEC  follows  a strategy  of 
price  maintenance  in  a short  term,  rather  than  high  production  at  the  risk 
of  lower  prices  and  maximum  market  share.  However,  such  a strategt  is 
likely  to  collapse  as  those  OPEC  members — Venezuela,  Nigeria,  Indonesia — 
with  ambitious  development  plans  and  consequently  large  revenue  require- 
ments cut  prices  and  attempt  to  enlarge  their  market  shares,  with  the 
hope  of  undercutting  alternate  energy  sources  from  the  North  Sea,  Mexico 
and  the  PRC.  A price  decline  of  5 percent  has  been  estimated  as  a conse- 
quence of  these  forces. 
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SCENARIOS  A AND  C 

We  assume  that  the  European  countries,  in  order  to  achieve  greater  personal 
income  levels  (Scenario  C)  or  relieve  pressures  on  scarce  resources  (Scenario  A) , 
will  implement  essentially  the  same  population  control  measures  prevalent  in  the 
United  States  in  these  scenarios.  The  assumed  growth  rate  is  a constant  0.3 
percent  annually,  which  represents  a slight  increase  in  the  rate  prevailing  in 
the  United  Kingdom  between  1970  and  1974. 


SCENARIOS  B AND  D 

Here  we  assume,  because  of  rising  affluence  and  opposition  to  government 
intervention  (Scenario  B)  or  a general  immobility  in  government  policy  (Scenario 
D)  , an  absence  of  population  control  and  consequent  increases  in  the  rate  of  pop- 
ulation growth.  The  assumed  growth  rate  is  a constant  0.7  percent  annually, 
which  represents  the  average  of  the  0.8  percent  growth  in  French  population  be- 
tween 1970  and  1974,  and  the  0.6  percent  growth  in  West  German  population  during 
the  same  period. 

SCENARIO  R 

Here  we  have  used  the  best  fit  projection,  which  results  in  median  values 
between  the  two  sets  of  projections  above. 
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Population  oE  Japan 

SCENARIOS  A AND  C 

We  assume  that  Japan,  for  the  same  reasons  pertaining  to  the  European 
Community  and  the  United  States,  will  implement  population  control  measures. 
The  result  is  a constant  annual  growth  rate  of  1.2  percent,  which  represents 
a slight  reduction  in  the  1.3  percent  rate  prevailing  between  1970  and  1974. 

SCENARIOS  B AND  D 

We  assume  that,  for  the  same  reasons  pertaining  to  the  European  Community 
and  the  United  States,  population  control  measures  are  not  implemented.  The 
result  is  a constant  annual  growth  rate  of  1.6  percent,  which  represents  a 
slight  reduction  in  the  best  fit  projection  of  1.7  percent  annual  increase  by 
the  year  2000. 


SCENARIO  R 

Here  we  have  used  the  best  fit  projection,  which  yields  intermediate  values 
between  the  two  sets  of  projections  above. 
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Population  of  Latin  America 


SCENARIOS  A AND  C 

We  assume  that  as  a result  of  the  spread  of  population  control  technology 
from  the  developed  countries  to  Latin  America  a desire  to  upgrade  personal  in- 
come (Scenario  C)  and  to  relieve  pressures  on  scarce  resources  (Scenario  A) , 
Latin  America  governments  will  implement  population  control  measures.  The  re- 
sult is  an  annual  growth  rate  of  2.8  percent,  which  represents  the  3-country 
average  for  the  period  1960-1961. 


SCENARIOS  B AND  D 

In  running  the  fit  program  for  Latin  American  population,  we  recorded  an 
increase  in  annual  population  growth  rates  from  3.0  percent  in  1976  to  4.2 
percent  by  the  year  2000.  This  would  seem  to  imply  a lack  of  population  con- 
trol measures,  a tolerance  for  substantial  population  increases,  and/or  an 
inability  on  the  part  of  governments  to  stem  the  rise  in  population.  Since 
these  implications  are  most  compatible  with  Scenarios  B and  D,  the  best  fit 
projections  were  used  for  these  scenarios. 


SCENARIO  R 


We  assume  a constant  annual  growth  rate  of  3.1  percent,  which  represents 
the  best  fit  rate  of  increase  at  1980  and  only  a slight  increase  over  the 
historical  growth  rate  of  2.9  percent  between  1960  and  1974. 
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NOTE:  The  growth  rates  which  follow  are  designed  for  consistency  with  (!) 

GDP  growth  rate  assumptions  for  the  United  States  in  the  socioeconomic 
sector,  (2)  historical  European  Community,  Japan,  and  Latin  American  experi- 
ence, (3)  recent  estimates  for  world  GDP  growth  in  the  immediate  future 
(see  U.S.  Department  of  Commerce,  International  Economic  Indicators 
[September  1976]  and (4)  growth  rate  assumptions  for  each  region. 


Gross  Domestic  Product  of  the  European  Community 


SCENARIO  A 


The  initial  growth  rate  for  European  Community  GDP  is  set  at  4.0  percent, 
which  is  0.5  percent  below  recent  and  undoubtedly  optimistic  estimates  for 
European  Community  GDP  through  mid-1979.  As  governments  intervene  in  their 
economics  more  aggressively  co  curtail  growth,  GDP  growth  rates  decline  further 
to  3.5  percent  through  1981,  2 percent  through  1989,  and  then  stabilize  at 
1 percent  through  the  end  of  the  period. 


SCENARIO  B 

The  1976-1977  period  is  characterized  by  a 4.3  percent  growth  rate, 
followed  by  government  efforts  to  stimulate  European  economies  and  a con- 
sequent 4.5  percent  growth  rate  through  1981.  As  new  technologies  are  intro- 
duced and  domestic  and  foreign  sales  expand,  the  growth  rate  rises  to  5.1 
percent  through  1989,  then  stabilizes  at  5.5  percent. 


SCENARIO  C 


Growth  rates  here  parallel  those  of  Scenario  B,  but  at  a slightly  lower 
level  because  of  diminishing  population  growth.  Thus,  the  following  growth 
rates  have  been  assigned:  4.3  percent  through  1977,  4.4  percent  through 
1981,  4.9  percent  through  1989,  and  5.2  percent  through  2000. 

SCENARIO  D 


Growth  rates  for  the  period  through  1977  are  4.1  percent,  with  resource 
scarcities,  reduction  of  trade  flows,  and  restrictive  economic  policies 
reducing  this  rate  to  3.6  percent  through  1981,  2.7  percent  through  1991, 
and  2.1  percent  through  2000. 


SCENARIO  R 


The  initial  growth  rate  of  4.2  percent  is  reduced  through  conscious 
government  policy  to  4.0  percent  through  1982,  then  stabilizes  at  3.5  per- 
cent through  the  end  of  the  period.  This  rate  reflects  a greater  degree 
of  government  economic  management  aimed  at  nearly  full  employment  and  moderate 
inflation,  combined  with  modest  population  growth  and  introduction  of  new 
production  technologies. 
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Gross  Domestic  Product  of  Japan 


SCENARIO  A 

In  this  limited  growth  scenario  the  initial  period  is  characterized 
by  a 5.5  percent  growth  rate  (recent  Japanese  estimates  of  a 6.9  percent 
growth  rate  for  the  fiscal  year  ending  March  1977  seem  optimistic).  As 
growth-limiting  efforts  take  hold,  growth  rates  are  gradually  reduced  to 
4.8  percent  through  1981,  3.7  percent  through  1991,  and  2.5  percent  through 
2000.  The  trend — as  is  also  the  case  below — parallels  assumptions  applied 
to  European  Community  GDP. 


SCENARIO  B 

Initial  growth  of  6.6  percent  is  further  stimulated  by  expansionary 
fiscal  and  monetary  policies.  Favorable  business  treatment,  increased 
international  trade,  and  technological  innovations  increase  GDP  growth 
to  levels  of  7.2  percent  through  1981  and  7.6  percent  through  2000. 

SCENARIO  C 

Growth  rates  parallel  those  assigned  to  Scenario  B,  but  at  a slightly 
lower  level,  which  reflects  reductions  in  the  rate  of  population  increase. 


SCENARIO  D 


Initial  growth  of  5.6  percent  gives  way  to  a rate  of  5.1  percent  as  re- 
source supplies  are  curtailed,  foreign  trade  barriers  to  Japanese  exports  are 
raised,  and  government  economic  policy  follows  no  consistent  pattern.  Subse- 
quent rates  are  4.5  percent  through  1989  and  3.3  percent  through  2000. 


SCENARIO  R 
— 

| 

Growth  rates  for  this  scenario  most  closely  resemble  a forecast.  Rates 
of  6.1  percent  through  1978,  5.7  percent  through  1982,  and  5.4  percent  through 
2000  have  been  assigned.  These  rates  approximate  those  of  the  1967-1971  period, 
are  probably  sustainable  without  prohibitive  inflation,  and  are  consistent  with 
the  scenario,  which  posits  significant  international  trade  growth,  uninterrupted 
access  to  raw  material,  and  increased  rates  of  technological  innovation. 
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Gross  Domestic  Product  of  Latin  America 


SCENARIO  A 

For  this  scenario  we  utilized  the  projections  emerging  from  our  best- 
fit  program,  since  the  data  matched  our  expectations  of  modest  and  declining 
growth  rates  throughout  the  period.  Selected  rates  of  increase  are  3.8 
percent  between  1976  and  1977,  2.8  percent  between  1983  and  1984,  1.8  per- 
cent between  1991  and  1992,  and  1.1  percent  between  1999  and  2000. 


SCENARIO  B 

In  this  expansive  growth  scenario  we  posited  a 4.5  percent  rate  of 
increase  through  1980,  5.9  percent  through  1987,  6.8  percent  through  1994, 
and  7.7  percent  through  2000.  These  rates  reflect  increased  personal  income 
and  continued  rapid  population  increases. 


SCENARIO  C 

Rates  of  increase  again  parallel  those  assigned  to  Scenario  B,  but  at 
a slightly  lower  level  because  of  successful  population  control  efforts  by 
the  governments  involved.  This  yields  increases  of  4.4  percent  through  1980, 
5.5  percent  through  1987,  and  6.7  percent  through  2000. 


SCENARIO  D 

Growth  rates  for  the  hardship  scenario  begin  at  4.0  percent,  then  descend 
to  3.4  percent  through  1987,  to  2.7  percent  through  1994,  and  stabilize  at 
1.9  percent.  These  rates  reflect  an  attenuation  in  trade,  a hostile  invest- 
ment climate,  and  stagnation  in  technological  innovation. 


SCENARIO  R 

Growth  rates  reflect  a cooperative  international  economic  environment 
government  programs  to  stimulate  investment  and  new  technologies,  and  modest 
population  growth.  The  assigned  rates  are  4.1  percent  through  1980,  4.5  percent 
through  1987,  and  4.8  percent  through  2000. 


Federal  Expenditures  for  Non-Defense 
Aeronautical  Research  and  Development 


BASELINE 


The  baselines  for  this  indicator  were  generated  using  a regression 
equation  which  correlated  the  research  and  development  variable  against 
GNP  [R&D  = f(GNP)].  The  equation  used  data  from  1950  to  1975.  To  obtain 
the  baselines,  the  values  of  GNP  for  each  of  the  five  scenarios  from  1976 
to  2000  were  put  in  the  equation,  which  then  yielded  five  baseline  pro- 
jections of  R&D.  Historically  Federal  non-defense  aeronautical  research 
and  development  has  increased  at  a 6.4  percent  annual  rate  while  GNP  has 
increased  about  3.3  percent  annually  over  the  same  period  (1950-1975). 
Thus,  when  the  future  values  of  GNP  are  used  to  project  the  R&D  indicator, 
the  indicator  grows  more  rapidly  than  GNP.  Of  course,  growth  rates  of 
the  R&D  indicator  in  each  scenario  are  influenced  by  events  and  event 
probabilities.^ 


^Source  of  Historical  Data:  Charles  R.  Hudson,  Jr.,  Research  and  Develop- 
ment Contributions  to  Aviation  Progress  (RADCAP),  Vol.  II,  Appendices  1-9, 

U.S.  Wright-Patterson  Air  Force  Base,  Aeronautical  Systems  Division,  NASA- 
CR-129573  (Available  from  National  Technical  Information  Service,  Springfield, 
Va.,  N73-13983,  August  1972),  Table  3,  p.  14;  with  telephoned  update. 

NOTE:  Figures  for  1974  and  1975  were  not  available.  These  were  estimated 
by  applying  the  percentage  increase  in  spending  in  1974  and  1975  for  Federal 
Air  Transport  Research  and  Development.  These  figures  were  obtained  from 
National  Science  Foundation,  An  Analysis  of  Federal  R&D  Funding  by  Function, 
Report  NSF  75-330,  p.  71. 
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Regression  Equation 
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EVENT- IMPACT  RATIONALE 


Event  54.  The  POD  Budget:  Increases  to  at  Least  50  Percent  of  the 
Federal  Budget  (About  27  Percent  in  1975). 

The  occurrence  of  this  event  would  cause  a large  increase  in  Federal 
spending  for  defense-oriented  aeronautical  research  and  development.  As 
these  defense  applications  grow,  it  was  assumed  that  there  would  be  spill- 
overs into  non-defense  aeronautical  research  and  development.  This  "pulling 
along"  was  assumed  to  increase  this  variable  by  2 percent. 

Event  63.  R&D  Spending  in  United  States  Increases  from  the  1974  Level 
of  2.5  Percent  of  GNP  to  5 Percent  of  GNP. 

With  the  increased  spending  implied  by  this  event,  Federal  non-defense 
aeronautical  R&D  would  most  certainly  increase.  This  would  result  from  a 
simple  increase  in  government  funding  and  also  as  a reponse  to  private  R&D 
in  order  to  maintain  and  support  a smooth  functioning  and  well  integrated 
NAS.  The  impact  was  set  at  +5  percent. 

Event  65.  The  Transportation,  Communication,  and  Energy  Industries 
Become  Either  Public  or  Quasi-Public  Enterprises. 

Since  this  event  implies  a significant  shift  of  activity  from  the 
private  to  the  public  sector,  it  seems  clear  that  the  Federal  Government 
would  have  to  assume  some  responsibility  for  R&D  expenditures  that  had  pre- 
viously been  funded  by  private  industry.  It  was  assumed  that  this  shift 
would  result  in  a 5 percent  increase  for  this  indicator. 

Event  77.  Congress  Enacts  a New  Tax  on  Goods  and  Services  Proportional 
to  Their  Environmental  Impact,  Allocating  These  Funds  for  Environmental 
Improvements . 

This  new  tax  would  of  course  fall  on  aviation  activities  since  there 
is  a significant  environmental  impact  caused  by  air  and  noise  pollution. 

This  revenue  raised  by  taxing  the  private  sector  would  then  be  transferred 
to  Federal  programs  which  would  conduct  R&D  to  ameliorate  these  adverse  im- 
pacts. It  was  assumed  that  this  tax  transfer  would  increase  Federal  non- 
defense aeronautical  R&D  by  3 percent. 

Event  78.  Federal  Funds  for  Community  Development  to  Revitalize  Cities 
Increase  Threefold  over  the  1975  Level.  (Community  Development  Funds 
Totaled  $3.2  Billion  in  1975. ) 

It  was  assumed  that  if  Federal  policy  focused  in  part  on  actively  aid- 
ing cities,  cutbacks  in  funding  other  areas  would  result.  Therefore  a nominal 
1 percent  decrease  was  the  impact  used. 


Event  82.  A Progressive  Tax  Is  Imposed  on  All  Energy  Usage  with  the 
Proceeds  Furineled  into  Energy  Production  and  Conservation  R&D  Programs. 

Since  air  transport  consumes  significant  amounts  of  fuel  this  tax  would 
raise  user  costs.  The  tax  collected  would  result  in  a simple  transfer  of 
funds  into  the  R&D  programs  which  would  focus  in  part  on  more  economical 
fuel  use  by  the  air  transport  industry.  This  transfer  of  funds  was  assumed 
to  result  in  a 2 percent  increase  in  Federal  non-defense  aeronautical  R&D. 

Event  152.  Federal  Reserve  Adopts  Constant  Growth  Policy  as  Regards  the 
Monetary  Aggregates  (I.E.,  Mi  Grows  at  6 Percent)  and  Thus  Dispenses 
with  Monetary  Policy  as  a Discretionary  Tool,  and  the  Federal  Budget 


Is  Balanced  on  an  Expenditure  Basis. 


This  event  implies  that  the  Federal  Government  assumes  a somewhat  less 
active  role  in  the  economy.  In  doing  so  the  government  would  promote  and 
encourage  private  initiatives  in  Federal  non-defense  aeronautical  R&D.  While 
Federal  support  of  this  type  of  R&D  would  most  likely  decrease  there  would 
continue  to  be  a need  for  Federal  support  in  insuring  the  coordination  of 
the  NAS.  This  reduction  in  the  Federal  role  was  assumed  to  cause  a 5 percent 
decrease  in  this  variable. 

Event  172.  European  Community  and  Japan  Erect  Prohibitive  Trade  and 
Investment  Restrictions  Which  Effectively  Deny  Market  Access  to  the 
United  States. 

This  event  would  lessen  the  amount  of  intercourse  between  the  United 
States  and  these  countries.  It  was  assumed  that  this  decline  in  activity 
would  result  in  a small  decrease  in  Federal  non-defense  aeronautical  R&D. 
There  would  be  less  pressure  on  the  Federal  infrastructure  that  supports 
the  NAS  and,  in  general,  foreign  use  of  domestic  facilities  would  decrease. 
The  impact  is  quite  marginal  and  was  assigned  a nominal  1 percent  decrease. 
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Appendix 

TREND  IMPACT  ANALYSIS 

Trend  Extrapolation 

The  ability  to  quantify  various  parameters  and  project  them  into  the 
future  is  an  important  factor  in  accomplishing  the  various  steps  in  the 
planning  process.  Many  techniques  are  and  have  been  used  to  obtain  such 
time  series  data.  These  range  from  highly  judgmental,  intuitive  methods 
to  highly  complex  mathematical  treatments.  In  the  former  case,  individual 
estimates  (genius,  expert,  or  nonexpert)  or  group  consensus  (obtained  by 
polling,  face-to-face  conferences,  Delphi  conferences^,  or  situation  gaming) 
may  be  employed. 

Unfortunately,  both  human  judgment  and  mathematical  extrapolation 
have  their  own  fallibilities.  Past  combinations  of  the  two  have  not 
been  notably  successful  in  combining  the.  best  features  of  each  while 
avoiding  their  weaknesses.  A principal  strength  of  judgment  in  trend 
extrapolation  is  that  humans  can  take  into  account  the  possible  impacts 
of  unprecedented  future  events  that  may  cause  unique  perturbations  in 
the  trends.  For  example,  a pharmaceutical  industrialist  or  food 
manufacturer  might  be  interested  in  how  the  discovery  of  a link  between 
pancreatic  cancer  and  the  consumption  of  sugar  would  influence  the  trend 
in  sales  of  artificial  sweeteners.  This  influence,  however,  could  manifest 
itself  in  quite  novel  ways  since,  by  its  very  nature,  it  has  never  been 
felt  before.  Common  mathematical  methods  of  extrapolation  are  unable  to 
take  into  account  potential  future  events  since  the  past  history  of  a 
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trend  cannot  reveal  how  it  would  be  influenced  by  such  events. 

On  the  other  hand,  subjective  or  unaided  human  judgment  is  usually 
inferior  to  mathematical  formulas  when  it  comes  to  fitting  a set  of  points 
with  a best-fit  curve.  Moreover,  mathematical  curve-fitting  techniques 
are  well  established  in  theory  and  application.  They  can  be  readily 
communicated  and  used  by  others,  thereby  overcoming  the  stigma  of  arbi- 
trariness or  mere  idiosyncrasy  that  attends  subjective  projections.  At 
best,  however,  a mathematical  approach  simply  produces  a good  estimate  of 
how  a trend  would  appear  if  it  were  not  modified  by  unprecedented  future 
events. 

Three  examples  illustrate  how  the  occurrence  of  unprecedented  events 
can  influence  a previously  stable  trend. 

1.  Until  about  1955  the  fertility  rate  in  the  United  States 
rose  regularly  and  smoothly.  The  trend  reversed 
dramatically  in  the  1960's  when  cheap  and  effective 
contraceptives  permitted  the  expression  of  new  values 
and  attitudes  about  ideal  family  size  (see  Figure  1) . 
Extrapolations  based  on  the  historical  trend  from  1950 
through  1960  consistently  over-estimated  the  present 
birth  rate  in  the  United  States. 


2.  Figure  2 illustrates  the  long-term  drop  in  the  cost 

of  electricity  in  the  United  States.  The  trend  toward 
diminishing  costs  began  almost  with  the  advent  of  the 
first  electricity  generating  system  and  reflected  the 
generally  unstated  goal  of  producing  cheap  power. 

Cost  was  reduced  through  economics  of  scale,  improved 
technology  and  operating  efficiency,  more  readily 
available  fuels,  etc.  Recently,  however,  the  cost 
of  electricity  has  stabilized  and  begun  to  rise  because 
of  increasing  costs  of  fuel,  new  requirements  for 
costly  anti-pollution  devices,  and  restrictions  on 
the  size  of  generating  plants  that  end  or  lower  savings 
through  economies  of  scale.  An  extrapolation  based  on 
all  but  the  latest  data  would  have  missed  the  recent 
"turn-around . " 


Source  of  historical  data:  Public  Health  Service,  National  Center  for  Health  Statistics,  vital 
Statistics  of  the  United  States,  19CS,  Vol  . I,  i-'cnthl'-  Villi  Statistics  Fcyorts,  Vol  . 19,  No.  1. 
Vol.  20,  No.  13;  and  Vol.  21,  No.  12,  as  cited  in  txecutvve  Office  of  the  President,  Office  of 
Management  and  Budget,  Social  Indicators  7973,  Table  S/5,  p.  252;  U.S.  Bureau  of  the  Census, 
Statistical  Abstract  of  tra?  United  States  1974  (Washington,  O.C.:  U.S.  Goverr.rent  Printing 
Office,  1974) , Table  No.  9,  p.11. 


General  fertility  rate  is  the  nunber  of  births  per  1,000  resident  ferules  15  to  41  years  of 
age. 


Figure  1.  Fertility  rate  in  the  United  States 
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3.  The  long-term  trend  in  the  United  States  toward  the 
sale  of  automobiles  of  increasingly  greater  weight 
and  horsepower  has  begun  to  change  appreciably  in 
recent  months.  This  change  may  be  the  result  of 
concern  about  increasing  costs  of  gasoline,  new 
public  attitudes  about  conservation  of  the  environ- 
ment, or  both. 

Many  other  examples  can,  of  course,  be  cited.  The  point  is  that 
deviations  from  historically  based  extrapolations  usually  seem  to  reflect 
the  impact  of  unprecedented  events. 


Trend  Impact  Analysis  (TIA) , an  analytic  procedure  newly  developed 
by  The  Futures  Group,  divides  the  task  of  extrapolation  in  such  a way 


that  humans  and  computers  are  assigned  precisely  the  task  that  each  does 
best.  First,  the  computer  extrapolates  the  past  history  of  a trend. 
Second,  the  human  specifies  a set  of  unique  future  events  and  how  the 
extrapolation  would  be  changed  by  the  occurrence  of  each  of  these  events. 
The  computer  then  uses  these  judgments  to  modify  the  trend  extrapolation. 
Finally,  the  human  evaluates  the  resultant  adjusted  extrapolation  and 
modifies  the  input  data  to  the  computer  in  those  cases  where  the  output 


appears  unreasonable.  Figure  3 schematically  shows  this  procedure. 


Mathematical  Trend  Extrapolation 

The  development  of  a surprise-free  extrapolation  is  the  first  step 
in  the  TIA  process.  A computer  program  selects  the  "best-fitting"  curve 
from  a set  of  alternative  equations.  This  curve  is  then  used  to  provide 
the  surprise-free  future  extrapolation.  At  the  option  of  the  program 
user,  in  order  to  avoid  unreasonable  extrapolations,  the  program  can 
either  truncate  extrapolations  that  fall  outside  upper  or  lower  hounds  or 
select  the  "best-fitting"  curve  only  from  among  those  that  do  not  give  rise 


M 


-7- 


r 


to  extrapolations  falling  outside  the  specified  bounds.  Alternatively, 
the  user  can  reject  the  mathematical  extrapolation  generated  by  the  TIA 
program  and  supply  an  extrapolation  developed  by  some  other  curve- f i t t ing 
program  or  one  based  entirely  on  human  judgment. 

Several  refinements  in  the  programming  of  this  aspect  of  TIA  enhance 
the  effectiveness  of  the  best-fit  test  and  extrapolation  procedure. 


1.  It  is  not  necessary  that  the  data  rover  a /or-inuous  span 

of  time.  Data  in  which  there  are  gaps  are  fully  acceptable — 
the  program  makes  use  of  whatever  data  are  available,  taking 
into  account  any  gaps,  but  without  being  stymied  by  them. 

2.  The  program  does  not  give  equal  weight  to  all  data.  Rather, 
a year  may  be  specified  (normally  the  present  year)  for 
which  data  are  to  be  given  maximum  weight.  As  the  times  to 
which  the  data  refer  are  further  removed  from  the  year  which 
has  maximum  weight,  the  data  are  given  less  weight.*  This 
procedure  thus  takes  into  account  the  possibly  lower  reli- 
ability of  data  that  are  more  distant  in  the  past  or,  more 
important  perhaps,  the  lower  influence  on  the  future  of 
developments  that  have  occurred  progressively  farther  in  the 
past.  The  formula  chosen  also  makes  the  sum  of  an  infinite 
number  of  weights  infinite,  rather  than  convergent,  so  that 
even  very  distant  years  continue  to  have  a finite  contriou- 
tion. 

3.  Since  there  is  no  guarantee  that  a mathematical  extrapola- 
tion will  give  a good  fit  to  the  given  data,  the  TIA  pro- 
gram reports  to  the  human  user  just  how  good  the  fit  was, 
using  the  same  squared  correlation  coefficient  that  deter- 
mined which  mathematical  formula  should  be  used.  As  noted 
earlier,  where  judgment  or  analysis  indicates  a more  real- 
istic set  of  data  should  be  used,  they  can  be  input  directly 
as  part  of  the  specified  data  used  for  subsequent  steps. 

4.  Upper  and  lower  limits  on  the  extrapolation  may  be  set.  In 
this  case  any  curve  that  produces  an  extrapolation  that  ex- 
ceeds these  limits  will  be  rejected.  Thus  the  extrapolation 
is  based  on  the  best-fitting  curve  that  does  not  exceed  the 
specified  limits. 


*The  weighting  formula  is  1 , whore  y is  a given  year  and  y0 

1+]  y-y^ 

is  the  year  given  maximum  weight. 
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into  account  important,  unprecedented  future  events.  First  a list  of 
such  events  is  prepared.  These  events  should  be  unprecedented,  plausible, 
potentially  powerful  in  impact,  and  verifiable  in  retrospect.  The  source 
of  this  list  of  events  might  be,  typically,  a literature  search,  a Delphi 
study,  or  a consensus  among  consultants.  Whatever  the  source,  the  events 
selected  comprise  an  inventory  of  potential  forces  which  could  lead  to  a 
departure  from  a surprise-free  future. 

Several  judgments  are  made  about  each  selected  event.  First,  estimates 
are  made  of  the  probability  of  occurrence  of  each  event  as  a function  of 
time.  Second,  the  impact  of  each  event  on  the  trend  under  study  is  esti- 
mated. Impacts  can  be  specified  in  several  ways;  our  procedure  (Figure  4) 
involves  specification  of 

1.  The  time  from  the  occurrence  of  the  impacting  event 
until  the  trend  begins  to  respond. 

2.  The  time  from  the  occurrence  of  the  impacting  event 
until  the  impact  on  the  trend  is  largest. 

3.  The  magnitude  of  that  largest  impact. 

4.  The  time  from  the  occurrence  of  the  impacting  event 
until  the  impact  reaches  a final  or  steady  state  level. 

5.  The  magnitude  of  that  steady  state  impact. 

Each  of  the  three  specified  times  and  the  impact  magnitudes  associated  with 
them  are  taken  to  be  completely  independent.  For  example,  the  maximum 
impact  might  be  positive  and  the  steady  state  impact  negative,  or  the 


Finally,  the  maximum  impact  might  be  the  same  as  the  steady  state  impact. 

In  addition,  impacts  can  be  specified  in  either  relative  or  absolute 
units — i.e.,  they  can  be  specified  as  percentages  of  the  values  of  the 
trends  at  the  time  of  impact,  as  a percentage  change  of  that  number,  or 
in  absolute  units  of  magnitude  of  the  trend.  For  example,  the  impact  of 
a particular  event  on  the  number  of  dentists  could  be  specified  either 
as  90  percent  of  that  number,  as  a 10  percent  decline  of  that  number,  or 
as  a downward  shift  of  12,000.  The  form  used  to  record  these  estimates 
is  shown  in  Figure  5.  These  impacts  are  calculated,  when  sufficient  infor- 
mation is  available  to  do  so.  Otherwise  they  are  judgmentally  determined. 


Computer  Processing  of  Impact  on  Extrapolated  Trends 

The  heart  of  TIA  is  the  computer  program  which  uses  these  judgments  to 


calculate  the  expected  impact  of  the  selected  events  on  the  extrapolated 


trend.  A closed-form  procedure  is  used  to  solve  this  problem.  The  ex- 


pected value,  or  mean,  of  the  impact  and  upper  and  lower  quartiles  of  the 
distribution  of  possible  impacts  are  computed  for  each  indicator.  The  ex- 
pected value  of  the  impact  is  computed  by  summing  the  products  of  the 
probabilities  of  the  impacting  events  for  each  possible  year  times  the 
magnitude  of  their  impact,  taking  into  account  their  specified  time 
lays.  Probabilities  of  events  for  years  not  specified  are  estimated 
by  linear  interpolation,  assuming  that  an  event  has  0.00  probability 
at  the  present  time.  Similarly,  impacts  are  linearly  interpolated 
between  the  three  specified  impact  magnitudes. 


Format  for  event  impacts 


This  approach  treats  the  coupling  among  the  impacts  of  the  various 
events  as  negligible.  Thus  the  impact  estimate  is  produced  as  t ho  sum 
of  independent  random  variables.  The  net  result  is  that  the  variance  of 
the  impact-adjusted  forecast  is  the  sum  of  the  variance  of  the  trend 
extrapolation  (as  measured  by  the  square  of  the  standard  error  of  esti- 
mate) and  the  variances  of  the  impacts  of  the  associated  events. 

Thus,  where  is  the  likelihood  that  event  e_  will  occur  in  year 


and  a is  the  impact  that  event  e^  would  give  rise  to  (y  -y)  years 

yk~y>£  — — 

after  its  occurrence,  the  expected  value  of  the  impact  in  year  y^  would  be 


'k 

2 2 p a 
e y=yc  ye  yk-y,e 

Figure  6.) 


where  y is  the  present  year  (e.g.,  1975).  (See 


Typical  TIA  Results 

Use  of  the  TIA  procedure  has  revealed  that  important  insights  may  be 
obtained  by  utilizing  this  form  of  trend  extrapolation.  The  development 
of  improved  trend  forecasts  is  only  one  of  the  advantages  of  this  method. 
Insight  into  how  adjustments  of  event  probabilities  and  impacts  vary  the 
estimated  future  value  of  the  indicator  in  question,  in  terms  of  both  the 
median  and  interquartile  range,  can  also  prove  to  be  very  useful  in  de- 
veloping an  understanding  of  the  effectiveness  of  policies  or  actions  which 
may  be  available  to  us. 

T'ne  forecast  of  the  indicator  shown  in  Figure  7,  the  average  cost  of  a 


prescription,  is  drawn  from  a recent  report  which  is  part  of  a data  service 
(called  PROSFECTS)  developed  at  Tnc  Futures  Group.  The  forecasts  in  the 


AVERAGE  COST  OF  A PRESCRIPTION 


(Constant  1970  Dollars) 


Source:  R.A.  Gosselin  & Company,  IMS  America. 


Figure  7.  A typical  forecast  obtained  using 
trend  impact  analysis  (T1A) 
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PROSPECTS  reports  are  prepared  using  the  TIA  procedure  and,  as  they  repre- 
sent material  prepared  to  aid  in  real-world  decisionmaking  and  planning, 
should  prove  useful  in  discussing  the  insights  obtained  from  using  TIA. 

Initial  or  Baseline  Extrapolation 

It  should  be  remembered  that  the  impacts  assigned  to  each  event  describe 
the  estimated  change  in  the  surprise-free  trend  caused  by  the  occurrence  of 
that  event.  In  the  case  of  the  average  cost  of  a prescription  an  upper 
limit  of  $8  per  prescription  (in  1970  dollars)  was  set  for  the  extrapolation. 
The  extrapolation  program  rejected  the  first  three  curves  generated  because 
they  exceeded  this  limit.  The  fourth  curve  remained  within  the  limit  and 
produced  the  solid  line  extrapolation  shown  in  Figure  7.  This,  then,  be- 
came the  baseline  to  be  impacted  by  future  events. 

Event  Impacts 

The  events  used  in  this  TIA  are  shown  in  Figure  8.  For  example,  the 
first  event,  the  abolition  of  all  product  brand  names,  was  judged  to  have 
a probability  of  .10  of  occurring  by  1985  and  a probability  of  .15  of  occur- 
ring by  1990.  If  this  event  does  occur  it  is  expected  that  its  first  impact 
on  the  average  cost  of  a prescription  will  begin  two  years  after  the  occur- 
rence of  the  event.  The  maximum  impact  will  occur  after  five  years  and  will 
be  a 20  percent  reduction  in  the  average  price.  The  steady  state  impact  is 
judged  to  be  the  same  as  the  maximum  impact. 

The  combination  of  these  events,  probabilities,  and  impacts  with  the 
baseline  extrapolation  is  a forecast  (Figure  7)  markedly  different  from 


5 


* 


16 


>- 

u 

o 

UJ 

b 

<; 

r 

1U 

<* 

•* . 

H 

H 

a 

CO 

CO 

►— i 

or.  < 
dc  x.  cu 


o 

H H 
H O 
W W < 
ctf  a:  s- 
< >-<  Z 

W hi  I-I 


o 

H 

> 

C 

to 

< 

H 

es 

U 

< 

H 

LJ 

>- 

v. 

CO 

►< 

o 

C3 

H 

w 

hH 

CO 

H 

►J 

< 

h-4 

CO 

X 

S3 

DC 

i~i 

< 

< 

H 

M 

CO 

O 

>< 

W 

cs 

ex, 

>* 

ca 

o 

o 

o 

in 

o 

m 

in 

CM 

m 

1 

1 

1 

' i 

i 

1 

1 

+ 

m 

m 

CM 

CM 

10 

20 

ro 

m 

o 

o 

O 

o 

m 

O 

O 

O 

m 

O 

in 

m 

CM 

in 

CM 

J 

1 

1 

•-H 

1 

1 

1 

1 

J 

J 

1 

+ 

CM 

m 

o 

o 

CM 

in 

o 

-17- 


the  baseline  extrapolation.  The  curve  even  begins  to  decline  in  1987.  The 
uncertainty  is  indicated  by  quartilec  about  18  percent  above  and  below  the 
mean  forecast.  (The  quartiles  indicated  the  middle  50  percent  of  future 
values  of  the  curve.  Thus,  25  percent  of  the  futures  lie  above  the  upper 
quartile,  25  percent  lie  below  the  lower  quartile,  and  50  percent  lie  be- 
tween the  two  quartiles.  Quartiles  are  presented  here;  however,  since  the 
computer  program  calculates  the  standard  deviation,  skewness^  and  kurtosis 
for  each  year,  any  part  of  the  range  could  be  printed  out.)  This  uncertainty 
shown  by  these  quartiles  results  from  the  fact  that  many  of  the 
events  that  have  large  impacts  have  relatively  low  probabilities — thus  an 
uncertain  situation  prevails. 

At  this  juncture,  it  is  desirable  to  determine  the  sensitivity  of  these 

results  to  the  individual  estimates  upon  which  they  are  based.  For  example, 

* 

one  might  raise  valid  questions  about  the  estimates  of  event  probability, 
the  magnitude  of  the  impacts  used,  and  the  delay  time  associated  with  these 
impacts.  Having  prepared  these  data  in  a disaggregated  fashion,  it  is  ex- 
tremely easy  to  vary  such  estimates  and  view  the  change  in  results.  It  may 
also  be  observed  that  intervention  policies,  whether  they  be  institutional 
(such  as  lobbying,  advertising,  or  new  marketing  approaches)  or  technologi- 
cal (such  as  increased  R&D  expenditures),  can  be  viewed  as  a means  of  in- 
fluencing the  event  probabilities  or  impacts. 

Suppose,  for  example,  a certain  pharmaceutical  company  was  in  a position 
to  lobby  for  the  immediate  removal  of  restrictions  on  prescription  advertis- 
ing, or  suppose  an  analyst  thought  that  the  removal  of  these  restrictions  was 
much  more  likely  than  20  percent  in  1980.  In  each  case  knowledge  of  the  sensi- 
tivity of  the  forecast  to  the  removal  of  advertising  restrictions  would  be 
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useful.  This  sensitivity  can  be  tested  by  raising  the  probability  of 
this  event  from  .20  in  1980  to  .90  in  1980.  The  result  of  this  change 
is  shown  in  Figure  9. 

Figure  9 shows  the  sensitivity  of  the  forecast  to  an  early 
occurrence  of  this  event  is  mainly  during  the  1975-1985  period.  During 
this  period  the  forecast  is  reduced  by  about  7 percent  and  the  quar- 
tiles  are  similarly  reduced.  By  1990,  however,  when  the  probability  of  the 
event  had  already  reached  .60  in  the  first  forecast,  the  difference  is 
slight.  The  sensitivity  of  the  forecast  to  each  of  the  other  events,  or 
combinations  of  events,  can  be  determined  in  a similar  manner. 

Thus  TIA  can  be  used,  not  only  to  improve  forecasts  of  time  series 
variables  but  also  to  study  the  sensitivity  of  those  forecasts  to  policy. 

Of  course,  any  policy  considered  should  attempt  to  influence  as  many  events 

as  possible,  rather  than  one,  as  in  this  simple  example.  Realistically, 

corporate  actions  often  have  both  beneficial  and  detrimental  possibilities, 

as  they  may  enhance  both  desirable  and  undesirable  possibilities.  The  use 

of  such  procedures  as  described  here,  however,  should  make  such  uncertainties 

more  clearly  visible  than  is  possible  with  techniques  heretofore  available  , 

and  allow  us  to  live  more  comfortably  with,  and  even  to  reduce,  the  degree 

of  risk  in  our  endeavors. 
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